GIUP BAN TU ON THI PAI HOC

PAP AN DE TU ON LUYEN SO 3

Cau 1. 1) Vi vat dao dong diéu hoa nén:
X(t) = Asin(«t + ¢)

v(t) = X (t) = Awcost + ¢)
Suy ra & moi thai diém Iuén c6 hé thirc

) =

Theo dé bai ta c6 hé phuong trinh dé tinh A va .

2 2
(X—j + (v_j -1
A Aw
Thay cac s6 liéu da cho ta tinh dugc A=2(cm);«c=10(rad/s).
Vay: x(t) = 25|n(10t +— j(cm) v(t) = 2000{10t + 2j(cm/ S)
2) D& xac dinh don gian cac thai diém t,,t, ta 4p dung phuong phap véc to quay.

Luu y khi t =t, thi x:x1=§;vl<0
2

t=t, thi x=X, = A7;v2 >0
Ta thdy G cac thoi diém t,,t, dau mat M cla véc to quay co cac vi tri nhut hinh vé.
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VéGivitri M, pha dao dong la
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VGivitri M ,, pha dao dong la:



2
W, =— =k'%sin2 (Lot +7—27) :%[1—COSQOt +77)]

2 n2
W, = m;/ - mwA cos (10t+7—27) :§[1+cosQ0t+n)]
2 2
voi E= A S MAT o5

Nhén xét: Ca thé nang W, va dong nang W, déu la cac dai lugng dao dong diéu hoa xung
quanh gia tri % (ttr 0 t6i E) v6itan s6 goc w = 2w = 20(rad/s), chu ky

T = 2 = 1—7:] (s) (bang nira chu ki T clia con lac). D6 thj clia cac ham W, (t)va W, (t) co
@

dang nhu hinh vé.
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Cau 2. 1) So d6 mac hinh sao:
2 ; T Pha 1
Up
g v Ud Trung hoa

ﬁ‘i)()\ﬂm r  Pha2
C B
Pha 3

Ljd :UAB :UAO +UOB :UAO +(_UBO)

Luuy U ,, va U, léch pha 2?” (vé thoi gian lech T /3) ta c6 gian dd vécto:

Theo hinh v& 16 rang la U, = 20, cosg =V,

2.a) Sau khi K dong pha clia dong bién thién 72/2, vi vay ltc ban dau (khi chi c6 tu C,) dong
i, s6m pha so véi u, sau khi dong K (tu C,,C, song song) dong i, ré pha so vdi u. Luu y
|, =+/3l, ta thdy gidn d6 phai c6 dang nhu hinh v& dudi day.



U (K déng)
/6 E »1

/3 TR LR

U (K m&)
b) Khi K m& i, sém pha g s0 VvGi u. Tir gian do ta thay goc lech pha gitta u va i, la:

7 Z -Z T
¢1:__ % :tg¢1:tg(_§j:_\/§

3
=7, +RJ/3=200/3 (Q)
C, = 1 1 _10™ (F).
W T 10020003 2437
« KhiKdong i, tré pha 71/6 so vaiu. Ky hiéu Z. l1a dung khang clia b hai tu dién, ta

co:

N oY

g, =7 _ L %c 2ygp, =tg(5)=%

R

R 100 _ 200
=100V3 -

SN Nl

bién dung clia bo tu la:

c-—t -1 ﬁmo- (F).

W 100nﬁ 2m

10 1) _10*
Vay C,=C-C, = Zn(ﬁ—ﬁj T (F).

. Km&: Z,=R®+(Z, -Z)? =200()

Zc = (2).

= :1(A)_,

l 1

N|C

1

i (t) =2 S|n(100m+ j(A)

e Kdong: Z, —\/R2+(Z -Z.)? f/o_o(!))

Y.
ZZ

3 (A -

l 2

i, (1) = \/Esin(loon —’—67) (A).

Cau 3. 1) M ta va gii thich hién tuong tan sac qua lang kinh. i
rang

n(A)

=Y




Tia t6i la anh sang trang khi khic xa qua lang kinh bi phan tich thanh vo s@ tia don séc tir d6 t6i
tim, tia do l&ch it nhét, tia tim léch nhiéu nhat.
Gidi thich. a) Thanh phan anh sang trang la tp hop vo s6 anh sang don sac co budc song tir
0,4um t6i khoang 0,75um tuong Umg véi cac mau tir do tdi tim.
b) Khi t6i mét thir nhéat clia lang kinh, cac tia don sac c6 cung goc téi. Tuy nhién, chiét suét clia
lang kinh lai phu thuc mau clia anh sang va c6 gia tri tang dan tir do t6i tim vi vay sau 2 1an
khc xa tia do léch it nhat, tia tim I&ch nhiéu nhat (goc léch D dong bién véi n).
2) Bai todan

2 . DA
a) Khoang vén giao thoa: 1 = P suy ra:

DA, _2[#007
21107

=70107*(m) = 0,7(mm)

DGi véi anh sang A, i, = = 4110 (m) = 04(mm)

DA,

béi véi anh sang A,: i, =
Vitri cyc dai clia anh sang A, x, = ki, véi k; = 0,£L...+ (K,) s (K,) e thod mén diéu
kién:
. _AB AB 20
k b<— o (k <—=—=25 5 (k =25.
( 1)max 1 2 ( 1)max 2|l O,8 ( 1)max
Vi tri cyc dai clia &nh sang A,:
X, = Kyi, VOI K, = 0i21;... % (K,)
AB 20
k <—=—,(k =14
( Z)max 2|2 :L4 ( Z)max
Vi tri cac diém trung cuc dai:
Xn =% =X = klil = kziz
Lk =k 2 =T K, 1abois6 clia 4.
, 4

K, |0 +4 *8 +12
k,=7/4k,| 0 +7 £14 21

X, | 0 £7i, +14, +27,

Vay ca thay c6 7 van cuc dai tring nhau cda hai loai 4nh séng.
b) Vi tri, s6 lrgng céc vén toi:
Vi tri van t6i tring nhau la vi tri cac diém trung cuc tiéu

X =X, - m+1i:n+1i
2 2 1 2 2
ﬁ(m+1j><4:(n+1j7
2 2

1_7 7
2 4 8



m= % n +l;’ — khong co nghiém nguyén (khong co diém trang van 6i)

Toa do van t6i clia anh séng A, trong nlta viing quan sét tinh tir van trung tdm thod méan diéu
kién:

[m+%)0,4 <10 - m,,, =24.Vay mnhan cac gia tri 0,1,2...,24, nghia Ia c6 25 van t6i. Vay

ca vling quan sat ¢ 25 x 2 = 50 van t6i. Tuong tu nhu trén, s6 van tdi clia anh sang A, 1a 28.
Téng cong trén man quan sat c6 78 van t6i.

c) Néu S phat anh sang trang thi dai mau thar nhat c6 do rong A== 2(i, —i,) = Q(/}d -A)
a
212 . "
= 0350107 = 0710°(m) = 07(mm)

Cau 4. 1) Theo dinh luat Il quang dién dong nang ban dau cyc dai W, xac dinh bdi phuong
trinh Anhxtanh:

W, =e-A=—-A

Higu dién thé ham U, = — 0.
€

Theo dé bai ta co hé phuong trinh dé tinh A, va A,
hc

—eU, =—-A
Al

- ;]:E—A
21,

Thay s6vachiy U, =-425V), U, =-1125V), tadugc:

A, =019878um); A=2(eV).

2) Burc xa 6 budc song A,, khido U, = -425V)

U =-85(V) <U, vivay cac quang electron déu quay lai ban K (khong sang ti ban A.)

N&u electron ban ra theo phuong [ ban K thi n6 sé rdi xa K nht réi ding va quay lai. Theo
dinh ly dong nang:
U

0-W, =qU,, =-eEh= —eEh
W, SC_A 425 d

Suyra: h=—2d =% d= 2 d =— =1(cm)
eU eU -85 2

Tuong tu bai toan vat ném xién, néu electron bay ra theo phuong hgp véi ban K mot goc
a = 45° thin6 sé roi xa diém ban ra (tam O cla K) nhat:



<= Ve si;(Za)
(Tam xa cuc dai clia vat ném xién bao gid cling gap doi tam cao cuc dai).
Vay cac electron quang dién sé roi trd lai K trong pham vi mién tron c6 R=s=2(cm).
Cau 5. 1) Trong phan (ng hat nhan p va n c6 thé bién d6i qua lai, bdi p va n déu la cac
nucleon, do dé qua trinh p — nvan - p thod man dinh luat bo toan sé nucleon (bdo toan s
khéi). Dién hinh cla cac qué trinh trén 1a phan ra B*
Phanra B /X -, AY+%e (Oln_> p+oe+d v)
Phanra B*: X -, 5Y+% (fp_>01n+fe+8 v)
2) Phan ra a cla radi
a) Tinh K,,K, . Theo dinh luat bao toan nang lugng
K, +Kg =AM &2 = E = 27(MeV) (1)
Mat khac, theo dinh luat bao toan dong Iuong.
P, +P, =0,suyra P, =P, )
Ty s6 dong nang cla hat a va hat nhan Radon
K P> /2
a = Fo [2m, _ Mg, _ 222:55’5 &)
Kew Paw/2mg, m, 4
Giai hé (1) va (2), ta tinh dugc:
K, =2652AMeV)vaK,, = 0,048MeV).

V2

b) Tinh v, : Ta¥a =
2

=2h=2(cm)

-13
v, = [Ra o [2%2025A6H0 7 _ 4y 5057y )
m, 4x 166010
¢) Hang s phong xa clia Radi
-2 _ 0693
T T

— 30,693 - ~ 1,38|]-0_11 (1/ S)

(159) [10° (36586410

D6 phong xa ban dau clia 1 gam Radi

— — rnO -11 1 -23
H, =N, =A—2>N, = 138010 — 502010
0 0 A A=13 226
~ 367[10°(Bg) = LCi).

Buii Bang Poan, PHQG Ha Noi (Bién soan va gidi thiéu)

DAP AN TOM TAT DE TU ON LUYEN SO 4

Cau 1. 1) Xem SGK Vat li 16p 12, trang 156, 157, 158
2) Phan biét G va k:
- G la ty so hai goc trong (a va a,), con k 1a ty so chiéu cao cla anh va vat.

- Noi chung G # k trir truang hgp ngém chimg 6 diém cuc can thi G =|K .



- G phu thudc vao mat nguai quan sat va cach ngam chimg, trong khi do k  khong phu
thugc vao nhimng yéu t6 do. Dac biét khi ngdm chimg & vo cuc G con co y nghfa, nhung k thi
khong con y nghia nra.

Cau 2. 1) Cac dai luong dac trung cla song: chu ky, tan s6, van téc truyén song, budc song,
bién do song.

2) Cac dac trung sinh ly clia am: do cao, am sac, do to.

3) v=-200cm, dau trir cho biét song truyén nguoc chiéu so vai chiéu duang truc x;

A :gzloocm

Cau3d.1) f =12cm
2) Dan ra biéu thirc cla K :
_ 114
d, (2 -24) - 24 +144
Dé k khong phu thudc d,, 21 —24=0=1 =12cm

Cau 4. 1) Do dan cfia 16 x0 & vi trf ban dau | = (xo + %) Q)

Tir diéu kién ban dau suyra: ¢ =-n/2 va A=x,

Tu E :%kA2 :%kxg = X, :1/2—kE (2) Thay (2) vao (1) ta dugc:

= [2E,mg (DEJ
k k k

Thay 36, ta dUQC: 65 D.O_z =, 2 [5,08 + Oziﬂo ( O’Ziﬂo <65 mo—Zj (*)

Gidi phuong trinh trén va chi y diéu kién ()= k =100N/m - x, = 004(m) = 4cm va

w= \/K =20rad /s - x = 4sin(at - 77/2)cm
m

Cau 5. 1) Vé gian do véc ta va dung dinh Iy ham sd cosin - U ,; =12Q(V)

Dé dang tinh dugc Z. =2802,Z,,, =800Q, Z = 6002

= Z, =640Q;R=4802 va ¢ = 0,643ad

T S— J
— i = 0242sin(wt - 0,643 (A) - o
2) Z, (Z, :% = 640[200=179200 (1) U g
Gf = (27f))? = = - = 47 [398)7 (2) 57 Ue T
LC _ LC gL
cY

Gidihe (1)va (2) = L = 169(H), C = 945M10°(F).
Tu Z, = L27) =640Q) - f =60.27(Hz) . Khi do biéu thic clia dong dién la:
i = 02/25sin20547 - 0,643 (A)
Cau 6. 1) Pién lugng E phai dat sao cho Iuc dién cing phuong, nguoc chiéu va cung do 16n
vGi lyc Lorentz: eE =ev,B - v, = 310°m/s.
2) Theo phuaong trinh Anhxtanh: A = 048um
Cau 8. 1) Phong xa, phan (mg phan hach, phan tng nhiét hach.
2)a) x = He!
b) Theo dinh luat bdo toan dong lugng: P, =P, +P, = P, =P, =P,



Binh phuong hai vé& va chu y: P, [P, =P [P, cosy, y la goc gita P, va P,. Luuy
2
K :Zp—m:> 6K =4K, +K -2/4K K cosy = cosy=0= y =90
«  Ap dung dinh luat bdo toan nang Iugng toan phan
AE =(m, +mg, —m, -m;)c? =K, + K —K_  =2125MeV)
Céau 9. 1. Xem SGK vat ly 12, trang 203 — 204
2) A4=66Inm=0,661um

PE RA KY NAY

TRUNG HOC CO SO

THCS1/10. C6 hai binh ngi v6i nhau bdi mot khoa K (hinh vé); lic dau khoa K dong. Binh A
chtra khi cacbonic, binh B chtta khi hidro. Hai khi ap k€ M, va M, c6 cung chi s8. Hién tuong
xay ra nhu thé nao néu ta md khoa K?

M1 Mz

THCS2/10. Ngudi ta tha 1 kg nudc da & nhiét @ —30°C vao mot binh chira 20kg nudc & nhiét
do 48°C.

a) Xac dinh nhiét do clia hdn hop khi can bang nhiét.

b) Sau d6 ngudi ta tha vao binh mot cuc nudc da khac gdm mot mau chi & gitta 6 khi
lugng 10 gam va 200 gam nudc da bao quanh mau chi. Can rét vao binh bao nhiéu
nuéc & nhiét do 10°C dé cuc da chira chi bat dau chim?

Cho:C,, =21000/kg[K ,C, = 42000 / kg (K , A, = 340000 / kg,

C,, =1300/kgK, D,, =900kg/m®, D, =100kg/m®, D, =1150kg/m’. Bd

qua sy trao d6i nhiét gitra binh va moi truang.

THCS3/10. Cho mach dién nhu hinh vé. Bigt U khong d6i, den D, sang binh thudng va cong
suét clia cd mach 1a 12W. Néu thay dén D, bang dén D, co cung cong suét dinh murc thi dén
P, ciing sang binh thudng nhung cong suat clia c& mach chi bang 8W.

a) Tinh cong suat dinh mdc clia méi den.

b) Né&u hai dén nay mac song song roi mac ndi tiép vai r, tat ca duoc mac vao ngudn dién
trén thi cong suat clia cd mach la bao nhiéu ?

U o—
r B,

THCS4/10. Xac dinh khéi luong riéng clia chiéc nit chai bang bac. Chi sif dung cac dung cu
sau: Luc k&, binh chia do chira nude, ndt chai, soi chi, qua can dong.



TRUNG HOC PHO THONG

TH1/10. Vat 1 dugc tha khong van tdc dau tir dinh A clia mot

mang nghiéng AC c6 goc nghiéng a so vdi phuang ngang.

Cuing ldc d6, tir diém B (BA [1BC) ngudi ta ném vat 2 véi

van tdc dau V,. Biét rang hai vat dong thai gap nhau tai C

va khi &y chung ¢6 cung do 16n van téc. Cho AB =h = 1m,

g = 10m/s?, bd qua moi ma séat. Hay xac dinh: B

a) GoOc a vagoc ném 3 vat 2.
b) Van tc ban dau V, cla vat 2.
Nguyén Nhat Minh ( Ha Néi)
TH2/10. M6t thanh déng tinh dugc dat thang dimg co khdi luong M va do dai L, c6 thé quay
xung quanh dau trén O clia n6. Mot vién dan co khéi lugng m bay theo phuong nam ngang ban
tring va gam chat vao dau dudi clia thanh, 1am cho thanh léch mét goc a . Gia sif ring m <<M.
a) Tinh van téc bay ban dau clia vién dan.
b) Tinh d¢ tang dong Iugng clia hé “vién dan + thanh” sau va cham. Sy tang dong lugng
nay la do dau?
c) Vién dan phai ban vao vi tri nao cla thanh dé dong luong clia hé “vién dan + thanh”
khong bién d6i trong qué trinh va cham?

Huynh Céng Ddng Lé Hoa, Truong THPT Chuyén, Bac Liéu, st
TH3/10. Hai qua cau nhd, mbi qué co khéi lugng m va dién tich q duoc gilt tai hai diém A va B
cach nhau mot khoang r bén trong mot v cau cach dién co ban kinh OA = OB = r va khéi lugng
4m. Hay xac dinh van téc cuc dai clia vo cau sau khi tha tu do hai qua cau. Bo qua tac dung
cla trong lyc.

Nguyén Xuén Quang

TH4/10. Khi chuyén tr trang thai 1 sang trang thai 2, &p suét va thé tich clia mot mol khi Ii tudng
don nguyén tr bién thién nhu trén hinh 1, trong d6 p, = p, /2 va V, = 2V,. Hay tim sy phu
thudc clia nhiét dung C cla khi vao thé tich V va dung dé thi biéu dién su phu thudc do.
TH5/10. M6t hat c6 khéi lugng m va dién tich q bat dau chuyén dong véi van téc v hudng song
song Vdi truc x trong mot tir truong khong déu co cam Umg tr B =ax (x = 0) (xem hinh 2).
Hay xac dinh do dich chuyén cuc dai cla hat theo truc Ox.

4

7]

2 I’ >'

Hinh 1 Hinh 2

v

Chi y: Han cudi ciing nhén 16i giai 1a 10/8/2004



GIOI THIEU CAC DE THI

PE THI CHON HOC SINH VAO DOI TUYEN
DY OLYMPIC VAT LY CHAU A NAM 2004

Thai gian: 180 phut (khong ké thai gian giao dé)
Ngay thi thir nhat: 18/2/2004

Céu1 (Co)
Pé do gia t6c trong truang g, nguai ta co thé dung con lac rung, gém mot 14

2 N . /o A 2 7 ) < o N 4 2 M
thép phang chiéu dai |, khéi lugng m, mét dau cua 14 thép gan chat vao diém O cla
gia, con dau kia g&n mot chat diém khai lugng M. O vi tri can bang 14 thép thang
dimg. Khi lam 14 thép 1éch khai vi tri can bang mot goc nhd & (radian) thi sinh ra
momen luc ¢.0 (c la mot hé s6 khong d6i) kéo 14 thép trd vé vi tri &y (xem hinh vé).
Trong tam cla & thép nam tai trung diém clia n6 va momen quan tinh clia riéng 6 1
|4 thép d6i véi truc quay qua O la mi?* /3.
1) Tinh chu ki T cac dao dong nhd clia con Iac.
2) Chol=0,20m, m=0,01kg, M = 0,10kg. D& con lac c6 thé dao dong, hé
s6 ¢ phai I6n hon gi4 tri nao? Biét g khong vuot qua 99m/ s>.
3) Chol, m, Mco cac gia tri nhu & 2), ¢ = 0,208. Néu do duge T = 10s thi g ©
co gia tri bang bao nhigu?
4) Cho |, m, M, ¢ co cac gia tri cho & 3). Tinh do nhay clia con lac, xac dinh béi 3—T
g
dT Ia bién thién nhd cla T Umg vdi bién thién nhod dg clia g quanh gia tri trung binh
d, = 98m/s’. Néudgan g,, giatéc g tang 00Im/ s* thi T tang hay gidm bao
nhiéu?
5) Xét mét con lac don ¢ chiéu dai L = 1m ciing dung dé do g. Tinh d6 nhay clia con
lac don & gén gia tri trung binh g,; g ting 001m/ s* thi chu ki T clia con lac don
tang hay gidm bao nhiéu? So sanh do nhay cia hai con Iac.
. . P A
Céu 2 (Nhiét)
Mot lugng khi ly tudng don nguyén i thuc hién
chu trinh ABCDECA biéu dién trén dé thi nhu hinh vé E D
bén. P, <
Cho biét P, = P, =10°Pa, P. =3010°Pa )i
P. =P, =400°Pa,T, =T. = 300K , c
V, =20,V, =V, =V, =10, AB, BC, CD, DE, P
EC, CA la cac doan thang. )i
1) Tinh cac thong s6 Ty, T, va V.
2) Tinh t6ng nhiét lugng ma khi nhan dugc P, <
trong tAt ca cac giai doan clia chu trinh ma B A
nhiét do khi tang. 0 >
3) Tinh hiéu suat cla chu trinh. Ve Ve Vi V

Cau 3 (Dién toy



Cho mach dién nhu hinh vé, T,va T, la hai thanh ray kim loai dugc dat trong mat phéng
nam ngang, song song va cach nhau doan |, dién tré khong dang ké; AB la thanh kim loai dong
chat khéi lugng m luén tiép xdc dién vai hai thanh ray va ltc dau dugc gitt nam yén vuong goc
v6i hai thanh ray. Nguon dién c6 suat dién dong khong ddi E, cudn day co do tu cdm L, dién trd
thuan clia mach dién 1a R. Trong ving MNQP ¢6 mét tir trudng déu véi vecta cam Ung tir B
huéng thang dimg (xem hinh v&). B qua moi ma st va dién trd tiép xuc .

& thai diém t = 0 nguoi ta tha nhe thanh AB.

71) ,Hayﬁmo M N
ta cac hién <
tuong vat Iy X Ay

. ? T1 NVW\—' E
xay ra trong B @ -
mach. T

2)Thietlap s
hé thirc gitra
van téc cﬂaﬂ p Q
thanh AB véi
cudng do dong dién va téc do bien thién cla cudng do dong dién trong mach. Hay
doan nhan cac dang nang luong bién déi trong mach.

3) Tim biéu thifc clia lyc tir tac dung vao thanh AB & thai diém t.

4) Viét phuong trinh chuyén dong clia thanh AB.
Cho biét nghiém clia phuong trinh y'(t) + 2ay (t) + by(t) = 0 (v6i a* —b > 0) co

dang
Y=Y, exp[(-ai Ja’-b )tJ

VGi 'y, dugc xac dinh tir diéu kién ban dau.

Céu 4 (Phuong an thut hanh)

Hay xay dung phuang an do cam umg tur trong long mét 6ng déy dai bang dién ké xung
kich. Dién ké xung kich la mét dién ké khung quay ma khung cla dién ké c6 momen quén tinh
l6n. Goc quay cuc dai clia khung khi cd mot dong dién tirc thdi chay qua khung ti 1& véi dién
lvgng phong qua khung.

1) Trinh bay phuong an do.

Lap cong thire tinh cdm g tir theo két qua do.

Néu cac thiét bi b trg can dung trong phép do.

Cho biét sai s6 ti d6i clia phép do dién tich, phép do dién tré, phép do do dai
déu 1a 1%. Hay udc luong sai s6 ti d6i cla phép do cam (ng tir bang phuong
phap nay.

B W PN
~— — ~— ~—



PAP AN DE THI CHON HOC SINH VAO DOI TUYEN

DY THI OLYMPIC CHAU A NAM 2004
(Ngay thi thit nhat 18/2/2004)

Cau1

2
1) Momen quan tinh clia con lac J = % + MI? = 1*(M +g)

n

Momenluc .4 =mg lz singd + Mgl siné - cé ﬁ[gI(M +g)—c}

Phuong trinh  J8= .

m
m - m ~ c—gl(M +E)
1?(M+—)6 = H{gI(M +E)_C} hay H+—m9 =0
’ (M +2)

Gia thit c>gl(M +g) , con lac co dao dong nhd véi chu ki

12(M +)
T=2mr 3

(1)
m
c-gl(M +§)

2) biéu kién ¢ > gl (M +g), Vi g, =99m/s’ cho c> 99020105 hay
¢ >0,2079.

3)Pat a = 12(M + %) = 0,004132 , b=I(M +g):0,021 (don i SI).

M) oT=2|-2 @) hay =2 s T=10s tinh duoc
c-bg Y A c-bg’ '

g =983m/s*.

4) L&y In hai vé& clia (2)

InNT :In2ﬂ+%lna—%ln(c—bg)

LAy dao ham d6i véi g, vai T lahamcla g :
1dT _ b dT bT

=~ _donhay ——=————
Tdg 2(c-bg) dg 2(c-bg)

V6i b=0,021, ¢=0,208 thivéi g=g=98m/s”* va T =10s, taco 3—1— = 48.
g
g ting 00Im/s® thi T tang 048s, dé dang do duoc.



Chd y:Néu tinh tryc tiép 3—; tir (2), khong qua In thi phire tap. Cling khong can thay T

trong (3) bang (2), vi ta da biétvéi g =g, thi T =10s.

5) Vi con lacdon T = 271\/% , lam tuong tu:

InT:In2ﬂ+%InL—%Ing. Lay dao ham d6i véi g
1dT _ 1 ar T

Tdg 29  dg 29
Conlacdonco L =1m thi T =2s.V6i g=98m/s’thi 3—; =-0]1; g ting 00Im/s®

thi T gidm 0,001s, khong do dugc. Vay con lac rung nhay hon con lac don.

Cau 2

« Ap dung phuong trinh trang thai:
PV, 10°2010° _ 20

PV, =nRT, - nR=

T, 300 3
T, =Ve c150k ¢ T, =00 —gook ; v, =Ne o
nR nR P:

 Khi nhan nhiét trong qua trinh déng tich BD va mot giai doan trong qué trinh bién doi
ECA

Q =Qg = n.g R(T, -Tg) = 2.2—;(600—150) =4500J

Phuong trinh clia dudng thang ECA:

P=R _Pe=Po | p= V5 (1) (vdobing it P do bling 10°Pa)
V-V, V-V, 5

Suyra T=—— =—(——+5V) (2) (T dobang 100K
y =200 ) (@) ( g )

T=T_ =46875K khi V., =125 : T tangkhi 5<V <125()

V,_ (g vGi diém F trén doan CA. Xét nhiét luong nhan duoc AQ trong qua trinh thé tich
ting tr V dén V + AV (trén doan EF):

AQ = ng RAT + PAV . Tu (1) va (2) tim dugc

AQ = (—% +125)AV .

Dé& dang thay rang, trong giai doan ECF luén c6 AQ > 0. Trong giai doan nay, nhiét lugng
nhan dugc la:

Q, =AU + A, v6i AU =ngR(T

max

—-Tg)=31875J
A =dién tich hinh thang EFV,_ V. = 24375(J)

- Q, =31875+24375=5625]
Téng nhiét lugng khi nhan dugc:



Q=Q, +Q, =4500+5625=10.125]

 Cong sinh ra trong mét chu trinh:
A = dttam giac ABC —dt tamgiac CDE - A=750]
Hiéu suat cla chu trinh:

_A_ 750 _

Céu3

Othoidiém t<0,i, =E/R cochiéutr B dén A.Sau thdi diém t = 0, dong dién
trong mach 4 i van cé chiéutr B dén A. Luc buéng tay, luctir f = Bil vuéng goc véi
thanh AB, kéo AB theo chiéu Ox.

Khi thanh chuyén dong vai van tdc v trong tir truang, xudt hién sdd cdm dng trong thanh:
£, = Blv.Sdd cam g gay ra dong cdm (g trong thanh, chiéu tir A dén B. Dong nay
lam gidm dong i, trong mach, gay ra hién tugng ty cdm trong cuon day L: &, =
Ldi/dt. Theo dinh luat Ohm

i_E+£tC_£CU
R
Tu day
E iR Ldi
Ve ———+——
Bl Bl Bldt
va

iEdt =d(-1/2Li%) + Bildx+ Ri*dt (1)
C6 thé doan nhan (1) nhu sau:
« iEdt la nang luong do nguén E cung c&p. N6 hao tén thanh cac dang ndng Iuang khac:
« d(-1/2Li?*)=dW, (di<0 doigidm)la nang lugng t,
« Ri%dt =X lanhiét lugng tod ra trong mach,
« Bildx = fdx = dA la cong nguyén t6 do Iuc tir Iam dich chuyén thanh AB.

Nhu vay, phuong trinh (1) biéu thi dinh luat bdo toan ning Iugng trong mach.
Chia hai vé& phuang trinh (1) cho idt , réi dao ham hai vé két qua thu dugc theo thai gian, sau
dothay i=f/Bl,i'=f"/Bl ,i"=f"/Bl , xX"'=v'=f/m(vima=mv'= f ), tathu
dugc phuong trinh
212
f”—Bf'—B | f=0 (2
L mL

Phuong trinh (2) c6 nghiém la:

f:%ex,{ii (EJZ+BZ'2Jt} 3)
R oPl2e V) T

Nghiém c6 y nghfa vat ly 1ay dau (-)

2 2|2
f=BE el R - (Ej +B1 = f,exd-at},
R 2L 2L mL




(R} B3* R _BIE
— |+ - — f0 =——
2L mL 2L R

V6i diéu kienban dau t =0, v=0, x =0, bang cach |4y tich phan

f
v=|—dt, x=|vdt
Jqa x=]
ta tim duoc phuong trinh chuyén dong clia thanh la:

— fO — —
S (exd-at}+at-1) (5)

Cau4

Diing mét cudn day bet c6 N vong, co dién trd R, hai dau dugc ndi vai dién ké xung kich
G. Léng cudn day bet ra ngoai 6ng day dién dai (co dién tich tiét dién 1a S) tai diém gitra. Goi B
la cdm Ung tir trong long 6ng day dién dai ma ta can xac dinh.
Tur thong qua 6ng day bet:
¢ =BS

Dot nhién md khoa K, s.d.d cdm (ng xuét hién trong 6ng day bet

gc = - % = —NSE
dt dt
Dong dién cam (g tirc thai chay qua dién ké xung kich
_& __NSdB
° R R dt
Vay:
dB = _ilcdt = —idq
NS NS
0 q
de = —ij dq
) NS
Suyra B= &.
NS

Biet R, N, S va do dugc q thi ta tinh dugc B.

2. Phai dung thém mot cudn day bet ¢ s6 vong N va dién trd R da biét va mot ngat dién K.
3. a) Phai do tiét dién S clia 6ng day bang cach dung thudc kep dé do dudng kinh trong clia
ong day dién dai.

b) Phai dém s6 vong day N clia 6ng day bet.

¢) Phai do dién trd R clia 6ng day bet bang mét mach cau dién trd.

4. Coi nhu N khong c6 sai s, ta co
AB _Agq AR AS
=14 4+
B q R S
Ty S=m?taco
AS _ 2Ar

S r
Biét rang sai s6 ti d6i clia phép do duang kinh clia 6ng, clia phép do dién tich va clia phép do
dién tré déu 1a 1%. Ta co



25 < a0
B

GIUP BAN TY ON THI PAI HOC

PE TU ON LUYEN SO 4

. V& hinh sy tao &nh clia mot vat nhd qua kinh hién vi. Chimg minh cong thc tinh d boi

giac clia kinh hién vi khi ngadm chimg & vo cuc.
Phan biét do boi giac va do phong dai dai.

Hay néu cac dai lugng dac trung clia séng ca hoc.

Hay néu cac dac trung sinh ly clia am.

Phuang trinh song trén sgi day cho bdi u = 4sin(0027 x + 471t) trong d6 xva u co
don vi la cm; t c6 don vi la giay. Xac dinh budc song, van téc truyén song va chi rd
chiéu truyén song.



Cau 3. Vat nhd AB dat vudng gocvdi truc chinh clia th&u kinh hoi tu cho anh AB' = 2—'28
Biét khoang cach gitra anh va vat 1a 50cm.
1. Tinh tiéu cyu thau kinh. Xac dinh vi tri clia vat, vé hinh
2. Phia bén kia thau kinh dat guong phang G vuong goc véi truc chinh clia thau kinh, mat
phan xa quay vé phia thau kinh. Guang phai cach th&u kinh bao nhiéu dé anh clia AB
qua hé quang hoc trén c6 kich thudc khong ddi véi moi vi tri &t AB trudc thau kinh.
Cau 4. Con I4c 10 xo treo thang ding véi vat m = 250(g). Pt truc toa do OX thang dimg, géc O
tai vi tri can bang, chiéu duong tir dudi Ien. Tur vi tri can bang kéo vat xudng dudi dén vi tri 16 xo
dan 6,5cm thi tha vat ra dé vat dao dong diéu hoa xung quanh vi tri can bang véi co nang toan
phan la 0,08(J). L&y gdc thai gian ldc tha vat. Cho g =10m/s”.
1. Viét phuong trinh dao dong diéu hoa.
2. Tinh gia tri I6n nhat va nhd nhét cla luc dan hoi.

Cau 5. Cho mach dién nhu hinh vé.

b M ¢ B

A @
P 1a cudn day c6 hé s6 tu cdm L, con C la tu dién. Ampeké (a) co dién trd nhd khong dang ké.
bat vao 2 diém A va B hiéu dién thg xoay chiéu co tan s6 f va hiéu dién thé hiéu dung
U s =hang sé.
Ldc do hiéu dién thé hiéu dung hai dau cugn day va tu dién lan lugt 1a U ., =16QV);
U, =56(V) . Hiéu dién thé & tu lech pha véi U ,; mot goc vy, biét cosy = —0,6. Ampekeé chi
0,2 (A).

1. Tinh U .. Viét biéu thirc clia cuang do dong dién trong mach.

2. Thay d6i tan s6 dat vao dén f, = 39,8Hzthi c6 cong hudng. Tinh dién dung C clia tu
dién, hé s6 tu cdm L va tan so f lic dau.

Cau 6. ) ,

1. Tai sao cac hién tugng quang dién ngoai lai mau thuan véi tinh chat séng cla anh
sang.

2. Chigu birc xa dién tir co budc song A vao catét clia mot t€ bao quang dién; ngudi ta
tach ra mot chum hep cac electron quang dién c6 van téc ban dau cuc dai va cho bay
vao mot tir trudng déu theo hudng vudng goc véi dudng cam g tir. D& khong thay doi
quy dao bay cla electron ngudi ta dat vao d6 mot dién truong déu. Biét cdm Ung tur
B =1073(T); dién truong co cuong do6 E =300(V / m). Budc song gidi han quang
dién ngoai cla catétla A, = 054m. Cho h =6,625110*Js, ¢ =3[10°(m/s).

Khéi lugng electron m=9[10™'kg. |d = 16107*°C

- Gidi thich (6 hinh vé)

- TinhA.

Cau7.

1) Hay néu 3 loai phan (mg hat nhan tod nang lugng.

2) Ngudi ta dung proton (p) ban vao hat Be ding yén dé gay ra phan ng
p+Be] - x+LiJ

a. Goitén hat x

b. Biét dong nang clia cac hat p,x,LiJ lan lugt la 5,45MeV, 4MeV, 3,575MeV. Xac dinh
huéng chuyén dong clia cac hat pva x. Tinh nang lugng tod ra & phan ting. Cho réng
khéi lugng clia hat nhan tinh theo u gan bang s6 khéi clia no.

Cau 8.



1. Hay giéi thich sy tao thanh quang phd vach clia nguyén tr hidro
2. Hai vach dau clia day Laiman trong quang phd clia nguyén tir hidrd co buoc séng
la A, =122nm, A, =103m. Tinh budc song cla vach do.

Nguyén Hoang Kim- S& GD - BT Ha Noi
(Bién soan va gidi thiéu)
Chd y: Do ky thi dai hoc dién ra vao déu théng 7/2004, ma Véat ly &Tudi tré lai phat hanh véo
cudi thédng 7, nén dé phuc vu céc ban 6n thi dai hoc dugc kip thoi, Toa soan quyét dinh dang
dap &n tom tat clia Bé tu 6n luyén s6 4 ngay trong s6 bao nay.

LA, €N VOI VAT LY HIEN PAI

PI TIM CAC DINH LUAT MOl
Richard Feynman

N6i mot cach chat ché thi nhing diéu toi dinh trinh bay trong bai gidng nay khong thé goi la
d&c tinh cla cac dinh luat vat ly. Khi ban luan vé dac tinh cac dinh luat vat ly thi it nhat ching ta
cing ¢ thé gia thiét la ching ta n6i vé chinh gidi tu nhién. Nhung bay gio t6i muén ndi vé méi
lién hé clia chiing ta véi gidi ty nhién nhiéu hon la n6i vé giéi ty nhién. Toi mudn ké vai cac ban
vé nhitng diéu hdm nay chiing ta coi 1a da biét, vé nhiing diéu ma ching ta con phai du doan va
vé cach phdong doan cac dinh luat vat ly. C6 mot ban nao do da dé nghi vai toi 1a t6t nhat thi toi
giai thich dan dan tung it mot vé viéc phdng doan cac dinh luat, réi cudi ciing thi toi kham pha
cho cac ban mot dinh luat mdi, Toi khong biét la toi co 1am dugc diéu do hay khong.

Trudc hét t6i mudn ké véi cac ban vé tinh trang hién nay cla vat Iy hoc. Cac ban c6 thé nght
rang tat c nhimg diéu do t6i da noi réi, vi rang trong nhitng bai giang trudc toi da trinh bay cho
cac ban tat ca nhimng dinh luat co ban da biét. Nnung tat ca cac dinh Iuat phai la dinh luat d6i
vGi mét cai gi dé: dinh luat bao toan nang lugng néi vé nang luong clia mét cai gi dé, nhimng
dinh luat cla co hoc lugng tlr - d6 1a nhitng dinh luat co hoc lugng tir clia mét vat nao do - va tat
ca nhimng dinh luat d6 gop chung lai cling chua néi dugc cho ching ta gidi tu nhién la nhu thé
nao, ma & day ching ta dang ndi vé gidi tu nhién. Vi thé t6i mudn ké véi cac ban mot it vé vat
chat ma chuyén dong clia n6 tuan theo tat ca cac dinh uat do. Trudc hét ching ta khong la gi
tat c& cac vat chat déu dong nhat. Ta da biét rang vat chat tao thanh cac ngoi sao, ciing giong
nhu vat chat tao thanh qua dat. Pac trung cla anh sang phat ra bdi cac sao cho ta nhing tai
liéu giong nhu d&u van tay dé khang dinh ring nhitng nguyeén tr trén cac sao cling ciing thudc
loai nhu trén Trai dat. Gidi sinh vat va vo sinh cling dugc cau thanh tir nhitng nguyén tir ciing
loai nhur nhau. Con &ch ciing dugc cau tao bdi cung mot loai vat chat nhu hon da, chi khac 1a dé
cau tao thanh con &ch thi vat chat dugc st dung khong gidng nhu trong hon da. T4t ¢ nhing
diéu do lam cho van dé clia chiing ta don gian di. Ching ta co cac nguyén tlr, ngoai ra khong
c6 cai gi khac nira, cac nguyén tr thi cung loai va & khap noi déu nhu nhau.

Cac nguyeén tir ré rang co cau tric nhu nhau. Trong nguyén tir c6 hat nhan va co electron
bao quanh hat nhan. C6 thé Iap ra mot bang cac hat ma (theo nhu chdng ta nghi) tir d6 tao
thanh v tru va chiing ta cho rang minh da biét vé cac hat do.

electron natron
photon proton
graviton
natrind

+ c4c phan hat




Trong bang trén trudc hét co electron la hat tao thanh I6p vd bén ngoai clia nguyén ti. Sau
d6 la hat nhan, nhung hat nhan lai gém nhiéu hat thudc hai loai khac nhau goi la notrén va
proton. Va day céc ban con thay thém hai hat nita. Néu nhin 1én céc sao thi cac ban thay nhiing
nguyén tu, ching phat ra anh sang, ma chinh anh sang lai dugc tao tir cac hat goi la photon.
Ngay tir bai gidng d4u t6i da ndi vé luc hap dan va néu ly thuyét luong tir 1a ding thi truang hap
dan phai la mot loai song nao d6 va song nay ciing co tinh chat hat (nhu séng anh séang). Cac
hat d6 goi 1a graviton. Con néu cac ban khong tin vao su ton tai clia hat ay thi cir goi n6 mét
cach don gian la su hap dan. Trén kia toi da noi dén su phan ra béta, trong do hat notron c6 thé
phan ra thanh hat proton, electron va notrind. Ngoai cac hat néi trén thi con ¢ nhitng phan hat
tuang Ung. Diéu tuong (ng d6 da lam tang s6 hat cla ching ta biét 1én hai lan.

Nho cac hat vira dugc ké ra & trén chiing ta c6 thé gidi thich duoc tat c& cac hién tuong xay
ra & nang luong thap va ca nhiing hién tuong thong thuang xay ra & bat cir phan nao clia v tru.
Nhung khi nao c6 su tham gia clia cac hat nang lugng cao thi diéu dé khong con dung nita va
trong diéu kién clia phong thi nghiém, chdng ta da tao ra duoc mét vai hién tuong rat la. Néu bd
qua nhing trudng hop ngoai Ié nhu vay thi tat ca cac hién tuong thong thudng co thé gidi thich
béng tuong tac va chuyén dong clia cac hat da ké. Chang han nhu chinh su séng, theo y kién
chung, vé& nguyén tac, co thé giai thich bang nhitng chuyén dong clia cac nguyén tlr, va nhing
nguyén tir d6 gém céc notron, proton va electron. T6i cling phai rao trudc ngay la khi néi rang
mot cai gi d6 v& nguyén tac co thé dugc gidi thich bang mot cach nao d6 [a muén néi nhu sau:
néu chung ta ndm duoc moi van dé dén cung thi dé hiéu dugc cac hién tuong cla gidi sinh vat
khong can phai phat minh ra mot dinh luat vat Iy nao nira. Ta lai xét thém mot thi du nira. Hién
tuong phéat ra nang luong clia cac sao hay la clia Mat trai cling c6 thé gidi thich bang phan tng
hat nhan giita cac hat do, it nhat thi nguai ta ciing cho rang nhu vay. Nha c6 mé hinh dy ma co
thé mo t& mot cach dung dan moi loai chi tiét vé tinh chat clia nguyén tir ma hién nay ching ta
da biét. Tham chi toi ¢ thé khéng dinh rang trong s6 cac hién tuong dugc biét hién nay ching
ta tin rang khong c6 mot hién tuong nao ma khong thé giai thich dugc bang mot cach tuong tu
nhu thé, hodc la su gidi thich do lién quan tdi viéc giai quyét mot diéu du doan sau xa nao do.

Nhung khong phai bao gio ciing vay. Thi du nhu hién tuong siéu dan, d6 la hién tuong kim
loai & nhiét do thap , dan dién ma khong co dién trd. Thoat nhin thi thdy hién tuang &y khong
may hién nhién 1a hé qua clia cac dinh luat da biét. Nhung ngay nay sau khi da nghién ctu kha
Ki thi th&y rang hién tuong siéu dan hoan toan c6 thé gidi thich duoc bang cac dinh luat vat Iy da
biét. Bay gios chiing ta hay xét nhitng dinh luét khac, chang han nhu hién tuong than giao cach
cam la hién tugng ma ching ta khong thé gidi thich dugc bang cac kién thirc vat Iy da biét. Tuy
bay gio chua xac minh dugc mot cach dang tin cay rang c6 hién tuong nay va ching ta khong
thé dam bdo vé su ton tai ca no. Nhung néu bang thuc nghiém ngudi ta chimg minh dugc la
c6 hién tugng nay thi mon vat ly clia ching ta 1a khdng hoan chinh, vi thé cac nha vat ly phai
quan tam dén viéc giai thich xem hién tugng nhu vay c6 thé co duac hay khong. Bay gia thi
nhiéu thi nghiém da chiing 6 rang hién tuong do la khong co. DEi véi mon chiém tinh hoc ciing
¢ tinh trang tuong tu. Néu nhu viéc di dén thay thudc chira rang vao ngay nao t6t phu thugc
vao cac ngdi sao - cac nha chiém tinh hoc cho la nhu vay - thi nhitng quan niém cia ching ta
vé vat ly sé khong hinh dung dugc cach gidi thich hién tugng do trén co sé tuong tac clia cac
hat néi trén. MGi hoai nghi clia cac nha khoa hoc ddi véi cac ly thuyét tuong tu cling dugc giai
thich dang nhu vay.

Su thyc trong trudng hop thoi mién thi méi nhin ngudi ta tudng rang khong thé giéi thich
dugc. Nhung diéu do chi dung khi hién tugng nay chua dugc nghién ciru day dl. Bay gio thi
ching ta da biét nhiéu hon nhiéu vé thoi mién va hoan toan cd kha nang giai thich hién tuong
do6 bang cac qua trinh sinh Iy hoc thong thudng, méc du hién nay ta chua biét cac qua trinh do.
DT nhién dé gidi thich hién tuong thoi mién khong can phai cd mét loai luc mdi nao.

Hom nay, trong khi ma Iy thuyét chiing ta vé nhiing hién tuong xdy ra bén ngoai hat nhan
nguyén t{r t6 ra chinh xac va hoan chinh, da cho phép ta tinh - du ¢6 thé la khong tinh duoc
ngay - tit ca cac dai lugng véi do chinh xac ¢d do chinh xac clia phép do, thi vé cac luc tuong
tac gilta cac notron va proton hop thanh hat nhan ching ta biét it hon nhiéu va hiéu chua da vé



nhiing dac trung clia nhing luc dy. Toi mudn noéi rang hién nay chidng ta hiéu vé dac trung clia
e tuang tac gitta cac notron va proton chua dd t6t dé toi co thé, néu cac ban yéu ciu, vdi thoi
gian va s8 may tinh day dd, xac dinh mot cach chinh xac tat ca cac mirc nang lugng cla hat
nhan cachon hodc giai mot bai toan khac cung loai. Ching ta biét cach giai bai toan mét cach
tuong tu doi véi nhitng mirc nang luong cla electron bén ngoai clia nguyén tlr, con doi véi hat
nhan thi chua biét, vi rang ching ta hiéu chua day dd vé ban chat cla cac lyc bén trong hat
nhan.

D& c6 thé hiéu t6t hon vé nhimg luc do ngudi ta can lam nhimng thi nghiém dac biét, nghién
clru cac hién tuong & nang luong rat cao. Noi dung chd yéu clia cac thi nghiém &y la thuc hién
surva cham gilta cac notron va proton & nang luong rat cao va quan sat nhimg hién tugng khac
thudng xay ra trong qua trinh va cham do. Ching ta hi vong rang viéc nghién cttu nhitng hién
tuong khac thudng do sé cho ching ta hiéu rd hon vé tuong tac gilta cac proton va notron.

Mac du chiing ta chi muén hiéu dugc nhiéu hon vé dac trung cla cac Iuc tac dung gira
notron va proton, nhung khi cho cac hat d6 va cham véi nhau thi ching ta lai phat hién ra mét
loat hat méi. Trong khi c& gang dé hiéu ki hon vé céc Iuc bén trong hat nhan ching ta da thu
dugc khodng bén chuc hat méi ma ching ta c6 thé dat vao cung mot cot véi notrén va proton
(xem bang dudi) vi chiing tuang tac vai cac hat do va co lién quan véi tuang tac gilta cac hat do.

electron natron
photon proton
gravitdn
notrind (+ hon 40 hat khéac)
L mézon
natrind-p
+ tat ca cac phan hat

Ngoai ra trong bang trén bay gio con c6 mot cap hat khong co lién quan gi t6i van dé luc bén
trong hat nhan. Mot hat trong cap &y goi la p-mézon hay la muyén, con hat kia 1a notrino-p,
déng thai hat thir hai luon di kém véi hat thir nhat. Nhu vay, ¢6 hai loai notrind: mét loai thi luon
di kem theo electron con loai kia thi di kém theo p-mézon. Cac dinh luat vé tinh chat cla cap p-
mé&zon va notrind-p bay gio da duoc nghién citu day di dén mirc do hién dai cla ki thuat thuc
nghiém va co6 mot diéu rat dang ngac nhién la cac tinh chat do giéng hét nhu tinh chat clia cap
éléctron va natrind, chi khac nhau & mét tinh chat: khéi lugng p-mézon 16n hon khéi lugng
electron 207 1an. Nhung d6 1a su khac nhau duy nhat gitra chiing va diéu do ké cling that la
lung. B6n chuc hat méi hgp thanh mot danh sach dang so, ay la con phai nhg dén cac phan hat
n{ra. Cac hat mdi c6 nhiing tén khac nhau: mézén, pion, kadn, lamda, xichma... Nhitng cai tén
do khong noi len dugc diéu gi véi cac ban, ddi vai bon chuc hat mai ban phai ngdi nght ra khong
it t&n goi mai ! Nhung cac hat do lai hgp thanh nhitng ho, va diéu d6 lam cho cong viéc cla ta
nhe b6t di. Thuc ra thai gian sng clia mot s6 hat nhd dén ndi hién nay con ¢ nhing tranh luan
vé van dé co thé xac 1ap dugc su ton tai clia cac hat d6 trong thuc t& hay khong. Nhung toi
khong mudn trinh bay vé su tranh luan do & day.

Pé céc ban c6 duoc mot khai niém vé ho céc hat co ban, ching ta hay xét trudng hop notron
va proton. Notron va proton ¢6 khéi lugng bang nhau véi do chinh xac dén vai phan nghin hay
vao khoang nhu vay. Natron nang hon electron 1836 lan, con proton thi nang hon electron 1839
lan. Con mot diéu dang chu y hon 1a céc lyc bén trong hat nhan gitra hai proton thi cting gidng
nhu gita notron va proton hodc gita hai notron. N6i cach khac, néu chi nghién ctru lyc tuang
tac manh bén trong hat nhan thi khong thé phan biét duoc proton va notron. Thé 1a ta c6 thém
mot dinh luat d6i ximg mdi: notron ¢6 thé thay thé bang proton va khong co gi thay d6i néu chi
xét tdi lyc trong tac manh. Thé nhung néu natron thuc sy dugc thay thé bang proton thi sy khac
nhau sé& rat I6n vi rang proton mang dién tich, con notrén thi khong. Bang nhimng phép do dién



cac ban co thé phat hién ra ngay su khac nhau gitta proton va notron, vi thé sy déi xing cho
phép thay thé proton bang notron thuc ra chi la mot sy d6i xing gan ding. N6 ton tai thuc su
d6i vdi tuong tac hat nhan manh, nhung vai y nghia vat Iy sau sac thi su déi xing do khong co,
vi rang n6 khong bao trum dugc cac hién tuong dién. Tinh quy luat nhu vay goi la d6i xing yéu
va ching ta can tim hiéu vé cac déi xing nay.

Hién nay khi ma cac ho hat co ban da Iap xong, chiing ta biét dugc rang nhimg phép thay
th& thudc loai nhu thay thé notron bang proton 1a c6 thé déi véi c& mot s6 hat rong 16n hon.
Nhung su khac biét trong phép thay thé do lai rat 16n. Diéu khéng dinh rang notron ludn luén co
thé thay thé bdi proton chi 14 gan dlng, va nd sé 1a sai theo quan diém ly thuyét vé dién, nhung
mot loat phép thay thé kha di khac con cho mét sy di xiing xau hon nira. Tuy vay, tat ca cac
phép ddi xing y&u d6 cho phép ta sdp x&p cac hat co ban trong nhiing ho riéng biét va nha thé
tim dugc chd cho nhing hat chua dugc sap x8p va phat minh ra mot s6 hat méi.

Mot tro choi thudc loai nhu vay - tire la phong doan mot cach tho sa nhitng méi lién hé xac
dinh trong mét ho nao d6 - la phuong phap dac trung trong nhiing tran tan cong dau tién vao tu
nhién, chun bi cho viéc phat minh mét dinh luat nao do that sau sic va rat la quan trong. Qua
khit clia khoa hoc da nhiéu Ian chimg minh nhu vay. Chinh bang mot tro choi loai d6 ma
Mendeleev da phat minh ra bang tuan hoan cac nguyén t6. D6 mdi chi la budc khdi dau. Sau
mot thdi gian kha lau nita nhd co nhing ly thuyét vé nguyén tir ngudi ta méi hiéu dugc mot cach
d4y dG nguyén nhan cla cAu tric nhu thé cla bang tuan hoan. Ciing dling nhu vay, nhing hiéu
biét clia ching ta vé mirc nang luong hat nhan da dugc Maria Mayer va Jensen sap x&p trong
mau v cla hat nhan cach day khong 1au. Toan bo vat Iy hoc ndi chung, trong d6 dé cho don
gidn ta da dung nhing gia thuyét va nhig cach tinh gan dung, thuc chat cling la mét tro choi
loai do.

Ngoai tat c& nhitng hat noi trén chung ta con co nhiing nguyén ly ma toi da noi dén trude
day: nguyén ly déi xing va nguyén Iy tuang déi, nguyén Iy cho rang tat ca déu phai tuan theo
cac dinh luat clia co hoc luong tlr, ké ca nhiing lap luan suy ra tinh dinh x( clia cac dinh luat
bao toan tir thuyét tuong doi.

Nhung néu tap hop tat ca cac nguyén ly do lai thi ching ta thdy rang chdng nhiéu qua, ma
lai khong pht hop véi nhau. Néu xét ca hoc lugng tir, tinh tuong d6i, cu thé [a khang dinh ring
tat ca phai dinh x(r va mot vai gia thuyét ma ta mac nhan nifa thi ching ta sé di téi mau thuan, vi
rang khi tinh mot vai dai luong ching ta sé thu duoc két qua vo cliing 16n. Ma ai c6 thé khang
dinh dugc luong vo cung 16n do phi hgp vai thuc t€ cla tu nhién? Con vé nhimg gia thuyét
dugc mac nhan ma t6i da nhac dén & trén thi do chiing ta da qua quen thudc vdi chiing dén nbi
chiing ta khong muén hiéu hodc khong hiéu dugc y nghta thuc clia chang. Day 1a mét vi du.
Né&u ban tinh xac suét clia mét loat su kién xay ra doc 1ap véi nhau, chang han 50% dé xay ra
diéu nay, 25% dé xay ra diéu no... thi tinh téng s6 xac suét do phai bang 1. Tuc la ching ta cho
rang néu cong tat ca cac xac sudt thi phai co duoc xac suat 100%. Diéu do co vé hop Iy, nhung
chinh bat dau tur cai hop Iy d6 ma xay ra cac tai hoa clia chdng ta. Mot thi du khac: gia thiét cho
rang nang luong luon luén phai la duong va khong thé 1a am. Va con mot gia thiét nita ma chac
la con dugc thita nhan cho dén khi gip mau thuan, do la nguyén Iy nhan qua, theo nguyén ly
nay thi, n6i mot cach tho so, két qua khong thé di trudc nguyén nhan. Bay gid thi chua c6 ai thir
xay dung mot ly thuyét trong do khong co gia thiét vé xac suat toan phan, hoac la khong tuan
theo nguyén Iy nhan qua ma lai phi hgp véi co hoc lugng tir, thuyét tuong déi, nguyén Iy dinh
x(r... Vi vay ching ta khong biét do tir gid thuyét nao trong s6 céc gia thiét trén ma ndy sinh ra
nhiing kho khan va lam cho ching ta thu dugc nhing gia tri vo cung I6n. D6 chinh la bai toan
hién nay clia chiing ta! Thuc ra thi nhd nhiing phuong phap thé so tat ca nhimng dai lugng vo
cing 16n d6 ¢6 thé tam thoi dugc “cét d&u dudi tham”, vi vay chling ta con phéi sin sang lam
nhing tinh toan can thiét.

Do tinh trang hién nay la nhu vay. Con bay gio toi s& ¢§ gang ndi vé viéc phat minh ra cac
dinh luat mai nhu thé nao.

(Ky sau ding tiép)
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TiM HIEU SAU THEM VAT LY SO AP
DONG DIEN DICH

Trong chuong trinh vat Iy phd thong, khai niém dong dién dich chi duoc néi qua & mirc
do dinh tinh so lugc. Ching ta biét rang dong dién do cac dién tich dich chuyén ¢ hudéng tao
thanh (duoc goi la dong dién dan) gay ra xung quanh né mot tir truang. Theo Maxwell tir truong
con dugc gay ra bdi dién trudng bién thién theo thai gian. Vé phuong dién gay ra tir trudng, dién
trudng bi€n thién tuong duong mét dong dién goi la dong dién dich. Khai niém dong dién dich
thudng dugc dua vao khi xét mét mach dao dong dién tir LC. Trong tu dién khéng c6 dién tich
dich chuyén ma chi co dién trudng bién thien. Theo Maxwell, dong dién dich tng véi dién truong
bién thién nay dong vai tro khép kin mach dién: tai cac ban tu n6 bang vé do I6n va cung chiéu
v6i dong dién trong day dan bén ngoai tu & méi thoi diém. Cach dua ra khai niém dong dién
dich nhu thé nay c6 uu diém la nhdn manh duoc su lién quan cla dong dién dich vdi dién
trudng bién thién, nhung cting d& dan dén hiéu nham dong dién
dich chi ton tai trong nhitng mién khong gian khong c6 dong

dién dan ma chi co dién trudng bién thién.
Trong bai nay chiing ta sé xét mot vi du don gian cho
thay dong dién dich xuat hién khi nao va tinh mat do dong dién 6

dich nhu thé nao. Thi dy nay ciing minh hoa dong dién dich ton
tai c& trong mién c6 dong dién dan, mién la trong do co dién

trong bién thién. Hay tudng tuong co mot tu dién cau: gom hai
ban cuc hinh ciu, dong truc, tich dién bang nhau va trai du. Q
T4t nhién khi do dién trudng chi tap trung gitta hai ban (xem
hinh v&). Néu méi truong gira hai ban tu 1a chat dan dién, khi

d6 tu phong dién va sé c6 cac dong dién chay doc theo cac ban
kinh. V&n dé dat ra la tir trudng xuat hién khi tu phong dién sé nhu thé nao?

Trong bai toan nay chang co huéng nao uu tien dé co thé vé duoc cac dudng st tir
trudng thod man diéu kién d6i xing. Nhung diéu do c6 nghfa 1a gi? Chi co thé 1a khi tu cau
phong dién, ndi chung chang c6 tir trudng nao xuat hién ca. Nhung chang 16 c6 dong dién ma
lai khong c6 mot tir trudng nao ca hay sao? Diéu dé cd nghia la con phai cd mot “ngudn” nita
sinh ra tir trudng bu trir véi tir trudng tao bdi cac dong dién tich.

Chung ta hay tinh cudng do dong dién chay qua mot don vi dién tich, tirc la tinh méat do
dong dién cach tam cac mat cau mot khoang r. Dong dién toan phan bang téc do bién ddi dién
tich clia tu dién:

)
dt
Dong nay phan b6 déu trén méat cau ban kinh r, vi thé mat do dong dién bang:
o 1 dQ
- =_- - 1
: S 4dar? dt 0

Khi tu phong dién thi dién truong bién d6i nhu thé nao? Dién truong gilra cac ban cla
tu cAu cling giéng nhu dién truong cla cla dién tich diém Q dt tai tam, vi vay cach tam khoéng
r cuong do dién trudng duoc xac dinh bdi cong thirc

£._Q

Ame,r?




Tir d6 t6c do bién ddi clia cudng do dién trudng bang:
dE 1 d
& = . _Q 2)

t  Ame,r” dt

So sanh cac cong thirc (1) va (2) sé thay mat do dong dién va téc do bién ddi cuong do
dién truang ti 1& v6i nhau. Néu gia thiét rang dién trudng bién thién ciing sinh ra tir truong nhu
dong dién thudng thi c6 thé gidi thich dugc s dT trong tu dién khong co tir trung la do céc tir
truang da bu trr nhau. Chang ta hay dua vao khai niém mat do dong dién dich dugc xac dinh
theo cong thuc:

dE
dt

Trong vi du clia ching ta dién trudng trong tu gidm nén tc do bién thién cla tir trudng
la &m. Biéu nay c6 nghta la dong dién dich trong truang hgp nay chay theo chiéu ngugc chiéu
dién trudng, trong khi d6 dong dién dan chdy theo chiéu dién truong. Tir cac cong thire (1) - (3)
c6 thé thay mat do dong dién dich va dong dién thudng (dong dién dan) c6 do I6n bang nhau. Vi
vay mat do dong tong cong va tir trudng téng hop phai bang khong.

(3)

Jla = &0

Thyc ra cong thic (3) khong chi dung déi véi truang hop tu cau phong dién ma con
duing trong moi trudng hap. C&m Ung tir cda tir truang luon dugc xac dinh bdi tong mat do dong
dién dan (dong dién thuang) va mat do dong dién dich dugc xac dinh bdi téc do bién thién cla
dién truong theo cong thire (3).

To Ba
(Swu tam va gidi
thiéu)

GIAI PE KY TRUGC

TRUNG HOC CO SO

CS1/7. Mot xi lanh c6 tiét dién S duoc gitt thang dimg, ddu dudi nhing trong chéu thuy ngén,
déu trén hd. Trong xi lanh c6 mt pitténg rét nhe, luc déu pittong nam sé&t mat thuy ngén trong
chau. Nguai ta thuc hién mét cong A dé kéo tur tir pittdng Ién cao. Tinh do cao cla pitténg so
vGi mat thuy ngén. Cho &p suét khi quyén la p,, trong lrong riéng cda thuy ngén la d,. B6
qua ma sat

Gidi: Khi kéo pittong thi thuy ngan dang Ién theo t6i khi dat do cao cyc dai h,: khi do
h, [, = p,: Ap sudt & day cot thuy ngan bang ap suét khi quyén. Thuc hién cong A dé kéo
pittong lén d6 cao h. Co thé xay ra hai truang hop:

+Néu h<hy:Vi p, tylevéihnén p, ~Go[h N =MS
2
vay A= 90 po [2A Ngy A= phin=p
d,S 2d,

+Néu h>h, thi A=A +A,

2
Ve A=—de2hO S, =%S



A, = PoS(h-hy) = pos(h—%j

PSS+ peS@dh-2p,) | _ A Py
2d, pS 2d,

Céac ban ¢ loi gidi ding: Tran Quang Huy 10Ly, THPT Chuyén Lé Hong Phong, Nam Binh; Nguyén Van Théng
11A, THPT Théi Lao, Hung Nguyén, Phan Thé Trurong 9A, THCS Ha Huy Tap, Tp. Vinh, Nghé An; D6 Héng Anh
phueng Gia C4m, Viét Tri, Nguyén Thy Thu 10Ly, THPT Chuyén Hung Vuong, Phii Tho; Lé Anh T, Nguyén Th
Huyén Trang 9D, THCS Vinh Tudng, Nguyén Thanh Céng 9A, THCS Lap Thach, Vinh Phuc.

CS2/7. Mét c6c nhém c6 khéi lugng khéng dang ké chira 200 gam nuéc dat trong phong cé
nhiét d6 t, =30°C. Tha véo c6c mét cuc nudc da co khéi lugng 50 gam & nhiét do

Vay A=

t, =—10°C. Vai phut sau, khi da tan hét thi nurdc trong c6c co nhiét do la t, va mét ngoai clia
cdc ¢co 1,2 gam nudc bam vao. Hay gidi thich nudc do & dau ra va tinh nhiét d¢ t, cla nucc
trong c6c. Cho biét: nhiét dung riéng cia nudc la 4,2kJ/kg.ddé va cla nuoc da la
21kJ / kg .d6; nhiét néng chdy clia nuéc dé la 330kJ / kg ; d& mét kilbgam nurée bién hoan
toan thanh hoi & nhiét dé phong thi cdn mét nhiét lvgng 243KJ .

Gidi: Nudc bam vao thanh coc la do hai nude cla khong khi quanh céc gap cdc lanh da ngung
tu lai va bam vao. Khi ngung tu, hoi nudc toa ra mot nhiét luong cung cap cho nudc da hoa Idng
va tang nhiét do. Luong nhiét do nudc trong cdc va hoi nude ngung tu toa ra la:

Q, =0,2[4200@30-t,) + 0,00122430110°

=28116-84Q,

Lugng nhiét do nudc da hap thu la:

Q, = 005[210010+ 005[330000+ 00504204,

=17750+21Q,

Do Q =Q,suyrat,=10°C.

Céc ban c6 loi giai ding( theo di kién dé bai): Pham Van Hoang 9A, THCS Nguyén Trung Truc, Thanh Oai, Ha
Tay; Vurong Quang Hung 10Ly THPT NK, Nguyén Bdc Hiéu 91, THCS Ky Anh, Ha Tinh; Dang Hong Quén 8B,
THCS Lé Héng Phong, Hai Duong; Nguyén Mai Huong 8A6, THCS Tran Dang Ninh, Nam Binh; Nguyén Théanh
Céng 10G, THPT Huynh Thdc Khang, Vinh, Nghé An; Ha Kim Dung 10Ly, THPT Chuyén Hung Vuong, Pham
Manh Hung, Tp. Viét Tri, Bui Duy Anh, Nguyén Thi Nhuén, Lé Minh Tuén 9E, THCS Van Lang, Viét Tri, Phi Tho;
Pam Durc Hanh 8B, Nguyén Van Truong 9B, THCS Yén Lac, Kim Thi Anh, Nguyén Thanh Céng, Vi Thi Huong
9A, THCS Lap Thach, Vinh Phuc; Lé Bich Van 10Ly, THPT Nguyén Tat Thanh, Yén Bai.

Gidi theo dir liéu 50 gam nu6c dé: Nguyén Thy Thu Huyén 9A7, THCS Ngo Si Lién, Bac Giang; 'Tran Tuén Anh
10Ly, DHQG Ha Néi; Nguyén Thi Thu 10Ly, THPT Chuyén Hung Vuong, Phii Tho; Pham Thi Chung, Ngé Thi
Lién, Lé Anh Tu 9D, THCS Vinh Tudng, Nguyén Thi Anh Tuyét 9B, THCS Yén Lac, Vinh Phc.

CS3/7. Cho mt mach dién nhu hinh vé, biét R, =18Q va dién tré doan mach AB la 9Q .
Néu déi ché R, cho R, thi dién tr clia doan mach AB béy gid la 8Q .

a) Tinh R, va R;.

b) Biét R, R,, R, chiu dugc hiéu dién thé Ion nhét lan lugtla U, =12V,U, =U, =6V . Tinh

hiéu dién thé va cong sudt Ion nhat ma bé dién trd méc nhu hinh vé chiu duoc.

¢) Mac bo dién trG néi trén ndi tiép véi mét bé bong den gom cac den giéng nhau c6 ghi
3V —1W, tat ca duge méc vao mach c6 U =18V khéng doi. Tim cach méc bd dén véi s6
béng nhiéu nhat ma céc dén vén séng binh thuong.

R,

Gidi: a) Tinh dién tré tuong duang clia mach AB.



R, =9z R H+R)
18+R, + R,

_g=REER)

18+R, +R,
Tu (1) va (2)ritra R, =18-R,. Thay gid tri clia R, vao (2)tadyoc R, =12Q2 R, =6Q
b) Tir cc gia tri hiéu dién thé 16n nhat da cho va céc gia tri dién trg vira tim, ta xac dinh duoc
dong dién 16n nhat ma méi dién trd chiu dugc 1an lugt la: 1, = 2/3(A),1, = 05(A), 1, =1(A).
Vi R, mac ndi tiép véi R, nén nhanh dudi chiu dugc dong I6n nhat la 0,5A suy ra hiéu dién thé
I6n nhat ma nhanh dudi chiu dugc 1a 18— 05=9(V) vi nhanh nay mac song song véi R, (chiu
dugc hiéu dién thé 1a 12V) nén ca mach AB chiu dugc hiéu dién thé 16n nhat la 9V.

'AB

2 2
Cong suét I6n nhat ma mach chiu dugc: P, :% = % =9(W)
'AB

¢) Vi cac dén giéng nhau nén dé cac dén déu sang binh thudng thi ching phai mac thanh b

d6i xtng gdm x nhanh, mdi nhanh cd y bong dén. Bong dén c6 cudng do dinh mirc la 1 :éA

Ta ¢6 phuang trinh hiéu dién thé: 18= 3y+§x[9 - X+y=6

Giai phuong trinh nay véi diéu kién x, y nguyén duong va U ;... =9V sé dugc 3 cach mac
Ung v6i gia tri clia y 1a 3; 4; 5 va gia tri twong (ng clia x 1a 3; 2 ; 1. Vi s6 bong den trong bo la
Xy, nén cach mac véi x =3 va y = 3sé co s§ bong nhiéu nhéat 1a 9 bong.

Céc ban c6 10i gidi ding: Nguyén Thi Thu Huyén, Kim Manh Tuén 9A7, THCS Ng6 ST Lién, Bac Giang; Pham Van
Hoang 9A, THCS Nguyén Trung Tryc, Thanh Oai, Ha Tay; Nguyén Thanh Son, Trurong Hitu Phi 9A, THCS Phan
Huy Chu, Thach Ha, HaTinh,; Vi Quéc Pat 11Ly, THPT Chuyén Hung Yén; Tran Quang Huy 10Ly, THPT Lé
Héng Phong, Nam Dinh; Pham Hai Hoang 10Ly, THPT Luong Van Tuy, Ninh Binh; Tran Phuc Vinh 9B, THCS Lé
Lai, Nguyén Thanh Céng 10G, THCS Huynh Thic Khang, Phan Thanh Hién A3 K32, THPT Phan Boi Chau, Vinh,
Vi Quéc Pat 11Ly, THPT Chuyén Hung Nguyén, Nguyén Van Théng 11A, THPT Thai L&i, Hung Nguyén, Nghé
An; Nguyén Thi Minh Hién TA, THCS Tan Phuong, Thanh Thuy, T6 Minh Tién 9E, THCS Van Lang, Ha Kim Dung,
Nguyén Th; Ngoc Mén, Nguyén Thy Thu 10Ly, THPT Chuyén Hung Vuong, Viét Tri, Pha Tho; Nguyén Trung Luén
10A1, THPT Cam Pha, Quang Ninh; Pham Minh Burc 10Ly, THPT Chuyén Thai Binh; Ng6 Burc Thanh 9B, THCS
Tran Mai Ninh, Tp. Thanh Hoa; Nguyén Van Tuén 9E, Nguyén Thi Minh Tuyét 9B, THCS Yén Lac, Pham Th
Chung 9D, Nguyén Thy Lién, Nguyén Thanh Nga, Lé Anh Tu, Lé Minh Trang, Nguyén Thi Huyén Trang 9D, THCS
Vinh Tudng, Vi Th Huong 9A, THCS Lap Thach, Vinh Phuc.

CSA4/7. Hai guong phang quay mét sang vao nhau va hop véi nhau mot géc 20°. Chiéu mét tia
sang t6i mot trong hai gurong theo phurong song song véi duong phén giac clia goc hop boi hai
guong. Xac dinh duong di cda tia sang trén.

Gidi: V& lién tiép cac tia phan xa lan luot qua cac guong. Tur hinh vé dé dang thay sau méi lan
phan xa, tia phan xa trd thanh tia t6i d6i véi guong kia va co goc téi nhd han goc téi lan trudc
20°. 0 14n phan xa thtr nhat, goc t6i bing 90° —10° =80°. Vay sau 4 14n phan xa, tia phan
xa t6i guang vdi goc t6i 0° nén tia phan xa trung véi tia t6i. Do do tia 16 ra khdi hé guong tring
v@i phuong cla tia téi.

Céc ban c6 loi gidi dung: Nguyén Thy Thu Huyén, Nguyén Manh Tuén THCS Ngo ST Lién, Béc Giang; Nguyén Huy
Hiép THCS Han Thuyén, Bac Ninh; Nguyén Burc Thign 10D1, THPT Chu Van An, Trdn Tudn Anh 10A Ly, DPHQG
Ha Noi; Pham Van Hoang 9A, THCS Nguyén Tryc,Thanh Oai, Ha Tay, Dang Hong Quéan 8B, THCS Lé Héng
Phong, Trdn Quang Huy 10Ly, THPT Lé Héng Phong, Hai Duong, Nguyén Thy Huong Quynh, Nguyén Thi Hai
Yén 9A, THCS Phan Huy Chu, Thach Ha, Nguyén Bure Higu 91, THCS Ky Anh, Virong Quang Hung 10Ly, PTNK,
Ha Tinh; Trdn Quang Huy 10Ly, THPT Lé Héng Phong, Nguyén Mai Hurong 8A6, THCS Tran Dang Ninh, Nam
Dinh; D4u Lé Trung 9B, THCS Bén Thuy, H6 Quang Son, Hung Binh, Vinh, Nghé An; Ha Kim Dung, Ha Long
Giang 10Ly, T6 Minh Tién 9E, THCS Van Lang, B Hoang Anh, Gia Cam, Viét Tri, Nguyén Thanh Luén 8A, THCS
Tan Phuong, Thanh Thuy, Phii Tho; Chu Anh Tuén 10Ly, THPT Chuyén, Thai Nguyén; Nguyén Tuén Duong 8A,



THCS Lé Quy Don, Bim Son, Ngé Birc Thanh 9B, THCS Tran Mai Ninh, Thanh Hoa; Lé Thi Anh DPao, Kim Dinh
Lam, Duong Hai Nam, D& Binh Tudng Ngoc, Tran Van Tuén, Nguyén Duy Thai, Trrdn Bé Trung, Nguyén Th
Trang 7D, Nguyén Thy Lan Anh, Bam Birc Hanh, B Thi Minh Hudng, Nguyén Van Nam 8B, Ngé Van Huy,
Nguyén Thi Thu Huong 8D, Ta Burc Hanh 8E, Kim Thi Anh, NguyénThi Nhuén 9B, Ta Phi Khanh 9C, THCS Yén
Lac, Pham Thy Chung, Lé Anh Tu, Lé Minh Trang, Nguyén Thi Huyén Trang 9D, THCS Vinh Tudng, Vinh Phiic;
Trdn Quang Khai, Lé Bich Véan, Tran Quang Khai 10Ly, THPT Nguyén T4t Thanh, Yén Bai.

TRUNG HOC PHO THONG

TH1/7. M6t vién gach duoc ném tur mat san ndm ngang vai goc ném a. Biét rang trong qué
trinh chuyén dong bé mét I6n ctia vién gach luén song song vdi san va khi va cham vai san vién
gach khéng ndy Ién. Hé s6 ma sét truot gitta vién gach va san la . Xéc dinh géc a dé vién
gach dng lai cach diém ném xa nhét.

Gidi: Goi t, la thai gian tir Idc ném vién gach dén Idc n6 cham dt (vién gach chuyén dong nhu
vat ném xién).

_ 2v,sina
=0

g
Khodng cach tir diém roi dén diém ném la:
Vv, cosa [2v, sina _ 2v; sina cosa
g g
Ngay trudc Iic va cham véi san vién gach van gitt nguyén van téc la \, va hgp véi phuong
ngang mot goc a (dinh luat bao toan co nang). Ngay sau ltc va cham thi vién gach cé van toc
la v, ( Vhudng theo phuong ngang)
Vi thdi gian va cham At rat nhd nén ta ap dung cong thic:
. . |F.at=2P,
FlUt=4P=<__ .
F, LAt =A4P,
- Fms[4t = m(v—v,)cosa
= 4 N 4t =mv, sina
Fms= /N,
= V=V,(cosa — usina) (véi v>0)
Sau d6 vién gach truot trén san: a =—ug
_ Vi (cosa — usina)?
2/9
Vay vién gach dimng lai cach diém ném mot khoang:
2VZ sina cosa N V; (cosa — usina)?
g 219

s, =V,cosa i, =

S=5 +sS, =

2
= Yo (cosa + usina)?
219

2

Theo BDT Bunhiacopski thi (cosa + ysina)? <1+ u

@+ u®)

Dau “=" xay ra khi u =tga .
Két luén:
« D& v>0 thi cosa - usina >0

Vo
= S<
2




~ u<colga
Vo

Srax = A+ ) khi p=tga.

2

e p=colga thi s:slmaxzv—o,khi a=45.
g

Lai gidi trén la ctia ban Phan Thy Thanh Huong 11A4, trudng THPT Nguyén Xuan On, Nghé An.

Céc ban ¢6 i giai ding: Dao Lé Giang, 10Ly K15, Tran ST Kién, 6 Van Thuy, Vi Van Tuén, Dam Béc Quang,
Chu Tudn Anh, 10Ly, THPT Chuyén Thai Nguyén, Hoang Huy Dat, Nguyén Manh Tuén, Tran Qudc Viét, D6
Trung Hiéu, Va Hoang Tung, 11Ly, Nguyén Thanh Luén, 10Ly, THPT Chuyén Hung Yén; Hoang Burc Thanh,
Nguyén Quang Huy, Hoang Van Tué 10Ly, Pham Viét Dire, 11A, Khéi Chuyén Ly DHQG Ha Néi; Virong Quang
Hung, Nguyén Tang Phap, Nguyén Ha Anh, Hoang Thanh Ha, 10Ly, Pham Ba Vinh, H6 Van Chuong, 11Ly, THPT
Chuyén Ha Tinh; Ha Long Giang, Nguyén Quang Huy, 10Ly, Nguyén Vii Long, 10B1, Vi Binh Quang 11Ly, THPT
Chuyén Hung Vuong, Phii Tho; Trén Van Hoa, Nguyén Toan Théng, Hoang Bic Trudng, Nguyén Van Tué 11Ly,
THPT Chuyén Bac Ninh; Bui Minh Huy, 11Ly, THPT Chuyén Lé Khiét, Quang Ngai; Vién Bic Sang, A3K32,
Nguyén Cénh Diép, 10A3, Chu Anh Dirc, 10A3 K32, THPT Chuyén Phan Boi Chau, Nghé An; Tran Ngoc Linh,
Nguyén Duy Long, Nguyén Ngoc Hung, Bao Anh Quéan, Nguyén Van Quyét 10A3, Nguyén Dang Théanh, Cao Viét
Truong, 11A3, Trinh Hitu Phude, 11A10, THPT Chuyén, Bui Manh Ding, 111, THPT Tran Ph, Vinh Phic; Chu
Binh Huy, 10F, Nguyén Hoai Son 11F, My Duy Linh, Trinh Bic Higu, 12F, THPT Chuyén Lam Son, Thanh Hoa;
Nguyén Trung Kién, 11A1, THPT Gia Binh, Tp. H8 Chi Minh; Vi Hung Tuén, Vi Bic Anh, 10Ly, THPT NK Tran
Pha, Hai Phong; Duong Trung Hiéu 11B THPT NK Ngé ST Lién, Bac Giang; Nguyén Van Hoang 11Ly, THPT
chuyén Ha Long, Quang Ninh.

TH2/7. Tir diém A c¢6 hai vat nhd bat dau truot khéng ma sét dén diém B theo hai con duong
khac nhau: vat 1 trugt theo duong thang voi géc nghiéng a rét nhé; vét 2 truot theo cung tron
ma tiép tuyén tai B ndm trong mét phang ndm ngang ( xem hinh vé trong dé géc). So sénh thoi
gian truot tir A dén B cla hai vét.

Gidi:

Vi tiép tuyén tai B nam trong mat phang ngang nén ta c6 @ = THOB (Goc ¢o canh tuong ing
vudng géc). Ma THOB :%D AOB nén JAOB =2a

Xét tam giac OHB, ta c6 sina —% _AB = R=

@
2R 29na
Vi o rt nhd nén ta co thé coi chuyén dong cla vat trén dudng cong AB nhut la chuyén dong
clia mot con lac don dao dong quanh vi tri can bang tai B va co do dai day treo la R. Do vay thai
gian chuyén dong clia vat trén duong cong AB sé bang 1/4 chu ky va bang:
1 7 R

A T2)g @

1
Thay (1) vao (2) tadugc: =T =——=
y (1) vao (2) 2 2& Jsing




Thai gian vat trugt theo duong thang AB la: AB =%at2. Vi vat chuyén dong trén mat phang

nghiéng AB nén gia toc clia vat la: a=gsina

:t:\/ng :ﬁ\/ AB
gsina gsina

T m AB AB
Vit—<2=> | <2
242 2\/5\/gsina \/gsina
Vay thai gian vat truot theo dudng cong AB s& ngan hon thai gian vat truot theo dudng thang
AB.

Loi gidi trén la ctia ban Nguyén Anh Cuong 10 Ly, trudng THPT chuyén, Bac Ninh.

Céc ban co loi gidi dung: Hoang Van Tué 10 Ly, Pham Viét Dure, 11A, Khéi Chuyén Ly, DHQG Ha Nai; Tran Van
Hoa, Nguyén Toan Thang, Hoang Burc Truong, Pham Anh Td, Nguyén Van Tué, 11Ly, Nguyén Anh Cuong, 10LY,
THPT Chuyén Béc Ninh; Nguyén Van Long, Nguyén Duy Long, Tran Trung Burc, 10A3, Nguyén Dang Théanh, Lé
Son, Cao Viét Truong, Nguyén Van Linh, Duong Tién Vinh, Nguyén Tung Lam, 11A3, Trinh Hitu Phudc, 11A10,
THPT Chuyén Vinh Phic; Ha Long Giang, 10Ly, THPT Chuyén Hung Vuong, Pha Tho; Lé Hai Durc, Pham Ba
Vinh, H6 Van Cuong, Lé Quéc Hung, Ngé Thi Thu Hang 11Ly, THPT Chuyén Ha Tinh; Nguyén Van Sinh, 11A3,
THPT Chuyén Phan Boi Chau, Nghé An; Bui Minh Huy, Nguyén Cao Viét 11Ly, THPT Chuyén Lé Khiét, Quang
Ngai; Bui Van Trung, 10F, Nguyén Hoai Son 11F, THPT Chuyén Lam Son, Thanh Hoa; Déo Lé Giang, 10Ly K15,
Chu Tuén Anh, Vi Van Tudn, 10Ly, THPT Chuyén Thai Nguyén; Tran Qudc Viét, Nguyén Manh Tuén, Pham
Quéc Viét, D6 Trung Hiéu, 11Ly, THPT Chuyén Hung Yén; Hoang Anh Ngoc, 10Ly, THPT Chuyén Yén Bai;
Nguyén Thanh Tam, 11Ly, THPT Chuyén Nguyén Du, DakLak; Huynh Hoai Nguyén, 11Toan, Lé Quéc Khénh,
11Ly, PTNK DHQG Tp. H6 Chi Minh; Pham Vi B, 11Ly, THPT Chuyén Quang Binh; Tran Thi Phurong Théo,
THPT Chuyén Luong Van Tuy, Ninh Binh; Vi Cong Luc, 10B Nguyén Hitu Bire, Duong Trung Hiéu, Pham Thé
Manh, 11B THPT NK Ng6 S7Lién, Bac Giang.

TH3/7. M6t con lac 1o xo gém mot qué cau khéi ligng m gan vai 1o xo ¢6 do cumg K duge dat
trén mét phdng ndm ngang khong ma sét. Qla cau duoc néi véi mot soi dy cao su nhe cd hé
sG dan héi K ( xem hinh vé & dé géc). Ovi tri can bang 10 xo va soi day déu khéng bién dang.
Xac dinh chu ky dao dong nhé clia qué cau quanh vy tri can bang. B qua moi ma sat.

Gidi:

Ta thay trong méi chu ky, chuyén dong cla qua ciu gém hai giai doan:
- Giai doan1: Khi ta dich chuyén qué ciu sang bén phai 1 doan x nhd, qué cu chi chiu
tac dung luc dan héi cda 1o xo:

-Kx=ma=mx""= x"+5x:O

- Giai doan 2: Khi vat trd vé vi tri can bang va dich chuyén sang tréi, qua ciu chiu tac
dung 2 lyc dan hai cla lo xo va cla day:

-Kx=-Kx=mx"'= x"+2—Kx=O

w, m
Vay, chu ky dao dong nho clia qua cau la:

T:Tl-'-T2 :n\/E 1+i
2 KU V2

Loi gidi trén la cia ban Tran Tuédn Anh 10A Ly, Khéi Chuyén Ly, PHQG Ha Ndi.




Céac ban c6 loi gidi dung: Nguyén Thanh Tam 11Ly, THPT Chuyén Nguyén Du, PakLak; Nguyén Ngoc Thach
11B, Lé Huy Hoang, Vii Binh Quang 11Ly, THPT Chuyén Hung Vuong, Phu Tho; Nguyén Manh Tuén, Nguyén
Viét Anh, THPT Chuyén Nguyén Trai, Hai Duwong; Tran ST Kién, Chu Tudn Anh, Vi Van Tuén 10 Ly THPT Chuyén
Thai Nguyén; Pham Vi Birc, 11Ly, THPT Chuyén Quang Binh; Chu Thanh Binh 12 Ly, Pham Anh Tu, Trén Van
Hoa, Nguyén Toan Théng, Hoang Burc Trudng, Nguyén Ha Béo Van, Nguyén Van Tué, 11Ly, Nguyén Anh Cuong,
Nguyén Trong Bam, 10Ly, THPT Chuyén, D6 Thu Hién 11A6, THPT Qué V6 |, Bac Ninh; Hoang Birc Thanh,
Nguyén Quang Huy, Hoang Van Tué 10 Ly, Ta Quang Thang, Pham Viét Bic 11A, Khéi Chuyén Ly DPHQG Ha
N6i; Trdn Xudn Trudng, Pham Thy Thuy, Trdn Thi Phuong Théo, 11Ly, THPT Luong Van Tuy, Ninh Binh; Bui
Minh Huy, Nguyén Cao Viét 11Ly, THPT Chuyén Lé Khiét, Quang Ngai; Huynh Hoai Nguyén 11Toan, Lé Qudc
Khanh, Hoang Nguyén Anh Tuén, 11Ly, PTNK BHQG, Nguyén Trung Kién 11A1, THPT Gia Dinh, Tp. Hé Chi
Minh; Hoang Huy Dat, Pham Qudc Viét, Vii Quéc Dat, 6 Trung Hiéu 11Ly, THPT Chuyén Hung Yén; Nguyén
Van Long, Nguyén Duy Long, Nguyén Ngoc Hung, Trén Trung Burc, 10A3, Nguyén Bang Thanh, Cao Viét Trudng,
Nguyén Van Linh, Duong Tién Vinh, Lé Son, Nguyén Tung Ldm 11A3, Trinh Hitu Phuée 11A10, THPT Chuyén
Vinh Phic; Lé Hai Burc, Pham Ba Vinh, H6 Van Cuong, Lé Quéc Hung, Ngé Thi Thu Hang 11Ly, THPT Ha Tinh;
Nguyén Van Sinh, 11A3, THPT Phan Boi Chau, Nghé An; Nguyén Hoai Son 11F, My Duy Linh, Trinh Burc Hiéu
12F, THPT Lam Son, Thanh Hoa; Vi Céng Luc 10B, Nguyén Hitu Bire, Duong Trung Hiéu, Pham Thé Manh 11B
THPT NK Ng6 ST Lién, Bac Giang; Nguén Thanh Tu 11Ly, THPT Chuyén Tién Giang; Nguyén Van Hoang 11Ly,
THPT chuyén Ha Long, Quang Ninh.

THA4/7. Trong mach dién nhu hinh v&, nguén dién c6 dién tré khdng déng ké, ba dién tré déu
bang R, tu dién c6 dién dung C. Hay tinh nhiét lrgng tod ra trén dién tré R, sau khi déng khoé
K, biét dién lugng chay qua no la g.

Gidi:
M
1
EJ— R ¢
R,
R, N
Mach dién trén tuong duaong véi mach sau:
1_1 . 1 M
= 4+
r R R c
ViR,=R =R, =R
ET
1_2 R @Rz
S =—or=—
r R 2 N
£_E E_E
r R R, 2

Vi dién lugng chay qua R, 1a q nén tu dién dugc nap dién tich g. Khi & trang thai 6n dinh hiéu
dién thé trén tu 1a € va khong c6 dong qua R,.Goi Q la nhiét lugng tod ra trén rva R,. Vidong
dién qua R, va qua r bang nhau tai moi thai diém nén:

Q_RZ = & =2

Q r
Vi Qg ,Q, la nhiétlugng tod ra trén R, var.
Do vay Qg :gQ. Cong clia nguon la: A = qe . Ap dung dinh luat béo toan nang lugng ta
co:

q2

E=—_—+
=2 Q

2 2
g:ﬂ:q_ :q_+Q
C C 2C



q2 2 2 B q2
=Q=—— =—.
Q7%¢ "% 3% "¢
Véy nhigt lugng toaratrén R, la Qg = B?C :

Lai gidi trén la clia ban Hoang B Tuong 11 Ly, truang THPT chuyén, Bac Ninh.

Céc ban ¢ 107 gidi dung: Trdn Van Hoa, Nguyén Van Tué, 11Ly, THPT Chuyén Béc Ninh; Hoang Huy Pat, Tran
Quéc Viét, Vi Hoang Tung, 11Ly, THPT Chuyén Hung Yén; Nguyén Van Long, 10A3, Nguyén Dang Théanh, Cao
Vién Truong, Nguyén Van Linh, Duong Tién Vinh, Nguyén Tung Lam, 11A3, Trinh Hitu Phudc, 11A10, THPT
Chuyén Vinh Phac; Pham Vi Dure, 11Ly, THPT Chuyén Quéang Binh; Nguyén Trung Kién, 11A1, THPT Gia Dinh,
Tp. H8 Chi Minh; Khuong Duy, 12Ly, My Duy Linh, Trinh Birc Hiéu, 12F, THPT Chuyén Lam Son, Thanh Hog;
Pham Viét burc, 11A, Knéi Chuyén Ly, DHQG Ha Néi.

TIENG ANH VAT LY

Problem: A spaceship is traveling in oufer space af a constant velocity v = 1000m/s.
Suddenly, the commander observes an asteroid straight ahead. The distance fo the
asteroid is L =9.0km, the diameter of the asteroid is D = 7.0km. The commander attempts
fo take an evasive maneuver by firing the emergency rocket. The rocket gives the
spaceship a very quick change in velocity &v = 300m /s. Is it possible for the spaceship
fo avoid the collision? Assume that the commander can fire the rocket in any direction.

Solution: | suppose that L = 9km is the distance to the surface of the asteroid.
In Fig.1 the angle that is needed to avoid a collision, is « .

1000 m/s

3.5 9.0

sing = 35/125=028, a=163°
In Fig. 2 the maximum angle of deflection that is possible is 5.
sin =300/1000=03 pB=175°
Clearly, a < 5 : There is no collision.

The only problem is that the commander experiences a change in velocity of 300 m/s in a
short period of time. The commander experiences an acceleration of at least 300m/s?. |
have no idea if he/shelit can survive this acceleration...

A friendly solution is a circular trajectory with a radius R for the spaceship (that would
require a continuous thrust, however).

(R+35)2 =125 +R> R =20,6km.

The centripetal acceleration is then a_ = v*/R = 486m /s,
This gives the commander a better chance of surviving this adventure.



» spaceship — con tau vi tru

» outer space - khéng gian vii tru

 commander - chi huy con tau

« asteroid - tiéu hanh tinh

* (to) observe - quan sat

e straight ahead - & phia trudc, ngay trén dudng bay ctia con tau
* (to) attempt - c6 y dinh

* maneuver - thuat bay (nghia trong bai)

* anevasive maneuver — thuat bay né tranh

» (to) fire, firing — phéng (nghia trong bai)

 an emergency rocket — tén Ilfa phong bat trac

* (to)avoid - tranh

» collision — va cham

« avery quick change in velocity — mét su' thay ddi rat nhanh vé van tdc
* inany direction — vé bat cir huéng nao

« the distance to the surface of...- khodng cach téi bé mat cia...
* (to) assume that — gia st rang

» the maximum angle of deflection — géc léch cuc dai

* (to) experience — cdm thay, phai chiu

 atleast - it nhat

* acceleration - gia téc

* survive... - sng sot...

« afriendly solution - mét giai phap “ém diu” hon

* acircular trajectory - quy dao tron

* (to) require - doi hoi

o thrust - luc day

* continuous — lién tuc

* centripetal acceleration — gia té¢ hudng tam

» adventure - cudc phiéu luu.

CAU HOI TRAC NGHIEM

TRUNG HOC CO S&

TNCS1/10. Chi ra dlng, sai trong cac két luan sau:
A. Thung loa la nguén am cla tiéng loa.
B. Khong khi la nguon am cla tiéng séo.
C. Hai ban tay la nguén am cla tiéng v tay.
D. Khong khi la nguén am cla tiéng nai.

TNCS2/10. Bing trudc mat hé 1an tan gon song ta khong nghe thay tiéng song la do:
A. mat nudc khong dao dong ma chi chuyén dong.
B. khong khi trén mat nudc khong dao dong.
C. sobng phat ra am thanh nhd qua.
D. sobng phat ra @m thanh cao qua.

TNCS3/10. Khi bay dai ¢ phat ra @m khong?
A. Khong phat am vi ta khong nghe thay.
B. Co phat &m nhung bién do dao dong nhd qua.
C. Co phat am nhung tan s6 dao dong nhd qua.
D. Co phat am nhung tan sG dao dong l6n qua.



TNCS4/10. So sanh tiéng noi clia nam va clia nit thay:
A. tiéng néi clia nam to hon 1a do day thanh quan dai hon.
B. ti€ng noi clia nit nhd han la do bién do dao dong cla day thanh quan I6n hon.
C. tiéng noi clia nam tram hon 1a do tan s6 dao dong clia day thanh quan nhd hon.
D. tiéng néi clia nir bong hon la do day thanh quan ngan hon.

TNCS5/10. Dirng trén b hd ta nghe duac tiéng noi clia nguai khac dimg gan do nhung khi 1an
xudng ho lai khong nghe dugc vi

A. khong khi truyén am t6t han nudc.

B. nudc khong truyén am.

C. ti€ng ndi truyén téi mat nudc bi phan xa.

D. ti€ng noi truyén ti nudc vira bi phan xa, vira bi hap thu.

TRUNG HOC PHO THONG

TN1/10. Mot thau kinh hai mat 16i lam bang chét co chiét suat
n, dugc dat trong 2 chat 1ng co chiét suat n, va n, nhu ZZ-“ZZZZ'ZZZﬂZZ;;?EZZZZZ
nf--->-----

hinh vé&. n, > n > n,. Mot chum tia sang rong chiéu t6i ——— —
thau kinh, song song véi quang truc. Sau thau kinh sé co: jjjjj::{lgjjv:fr_::j
A) Mot chum tia hoi tu duy nhat; B R AR

B) Hai chum tia hoi tu khac nhau;
C) Hai chum tia phan ki khac nhau;
D) Mot chum tia hoi tu va mot chum tia phan ki.

TN2/10. Mot vat sang manh, dai b nam doc theo truc chinh clia mot guong cau I16m, dau gan
guang cach guang doan bang d (d > f ), tiéu cu clia guong bang £. Kich thudc clia anh xap xi
bang:

2
A)bﬂ . B) bl —— f C)bd_f D)b—— f
f d-f f d-f
TN3/10. Trén mét bong dién co ghi 40W-200V. Néu dung bong dién do & hiéu dién thé 100V thi
cong suat clia no sé la:
A) 100W; B) 20W; C) 40W; D) 10W

TN4/10. Hai day dan thang dai AOB va COD dat vudng goc nhau, co dong dién [, va I, chay
qua. D9 16n clia cdm (ng tir tai diém P cach O doan a theo hudng vudng goc véi mat phéng
ABCD la:

Ho1,+1,); B) ©(1,-1,): c> 2o (241" D) Ho (s
A 2m 1 +1,

TN5/10. C4c giot nudc mua roi tir mot mai nha cao 9m, cach nhau nhimng khoéng thai gian bang
nhau.
Giot thir nhat roi dén dat khi giot thar tu bat dau roi. Khi do giot thir hai va giot thar ba cach mai

nha nhitng doan bang (lay g=1om2 ):
s
A) 6mva3m; B) 4mva2m; C) 6mva2m; B) 4mva 1m;

Chi y: Han cudi cung nhan dap an 1a 10/8/2004.

PAP AN CAU HOI TRAC NGHIEM



TRUNG HOC CO S@
TNCS 1/7. PapanC
TNCS 2/7. Pap an B
TNCS 3/7. bap an B
TNCS 4/7. bapanC
TNCS 5/7. bap an B
Céc ban c6 déap &n ding: Nguyén Thi Huong Quynh 9A, THCS Phan Huy Ch, Thach Ha, Virong Baing Viét TA1,
THCS Nam Ha, Thi xa Ha Tinh Ha Tinh; Lé Th Anh Dao, Nguyén Kim Hung, Kim Dinﬁ Lam, Nguyén Thy Thanh
Nhai, Bui Viét Minh, Nguyén Thy Quynh, Nguyén Duy Thai, Tran bé Trung 7A, Pham Tuén Ddng, Ta Quang Dang,

Ta Thy Hong, Bui Diéu Linh, Nguyén Thy Thu Phuong, Va Van Tuén, Nguyén Thy Kim Thoa, Nguyén Th Trang 7C;
Nguyén Thi Lan Anh,Pam Burc Hanh, Pam Nguyén Hoan, B3 Thi Minh Huréng, 8B, THCS Yén Lac, Vinh Phiic.

TRUNG HOC PHO THONG

TN1/7. Dap 4n C)
Goi y. Lugng dién tich chuyén qua tiét dién thang clia khung bang cudng do dong cam tng
nhan thdi gian

t t a
Q=Iicudt=fld—¢dt:i[ —”O'oxbd"}
0 0

Rdt R} 2mc+x)
_ uolobln(a+c)
2R o

TN2/7. Bap éan A)
Goi y: Xét diém O n3m cach A doan x trén dudng AC. Cam (g tir tai O bang khong néu:
B, +B, +B_. =0. Cac véc to nay tai O déu c6 phuong thang dimg. D& dang suy ra phuong
trinh cho x la:
Mol Mol . K2l
2x  2m(x—5) 2m(x —-10)
tim dugc x=1,8cm hoac x=6,95cm. \
Trudng hap x=1,8cm thi phu hgp v6i dép an a).O cach B doan 5 - x = 3,2cm va nam gitra |, va

IZ-
Truong hop x=6,95 cm khong c6 dap an nao thoa man.

=0, § day x do theo don vi cm. Gidi phuong trinh nay

TN3/7. Dap an D)

Goi y: Vi mbi doan chiéu dai rat nhd clia thanh quay theo quy dao tron nén c6 thé xem nhu tao
thanh mét dong dién tron véi cudng do.

di ={(Iﬂ)dr}x f

|
du = 1r2di, hay ,u=J'd/J:%7qu2 ol " !
0

TN4/7. Dap an B)
Ggi y: Budc song ngan nhat clia tia X (ng vai truang hop toan b nang lugng electron nhan
dugc nhg dién truong tang toc :

A =NC - 0248400
eU

min



TN5/7. Dap én D)
Goiy: | =) mr?;1 +Al =) mr(L+aAt)]® Bé qua sd hang bac hai (aAt)? ta dugc
| +A1 =) [mr? L+ 20At) %] = | (L+ 20At),
Tu dé % = 20At .
Céc ban c6 dép an dung cé 5 cau: Nguyén Van Tué, Tran Van Hoa 11Ly, THPT Chuyén Bac Ninh; Hoang Huy

Pat 11Ly, THPT Chuyén Hung Yén; Céc ban c6 dap an dung 4 cau: Nguyén Tuén Anh, Hoang Huy Dat 11Ly,
THPT Chuyén Hung Yén; Nguyén Hitu Birc, Pham Thé Manh 11B Ly, THPT NK Ngé ST Lién, Bac Giang.



