AU HOI TRAC NGHIEM
TRUNG HOC €O S8

TNCS1/9. Hai vat giong hét nhau, mét vat dat trudc guong phang, mot vat dat trudc guong cau 16i, thu dugc
hai &nh. Hai &nh nay c6 dac diém la:

A. Cung la anh do, déu co kich thudc bang vat.

B. Cung la &nh o, déu co kich thudc nhd hon vét.

C. Cung la anh &o, co kich thudc khac vat

D. Cung la anh &o, co kich thudc khéac nhau.

TNCS2/9. Hai vat giong hét nhau, mot vat dat gan trude guong cau I6i, mot vat dat gan trude guong cau 16m
va cling cach guang nhiing khoang nhu nhau tao thanh hai &nh. Hai anh nay c6 dac diém la:

A. Cung la anh do, déu co kich thudc nhd hon vat, khodng cach tir anh t6i guong déu bang nhau.

B. Cung la &nh o, déu co kich thudc I6n hon vat, khodng cach tir nh t6i guong déu bang nhau.

C. Cung la &nh o, déu co kich thudc nhd han vat, khoang cach tir anh téi guong khac nhau.

D. Cung la anh &o, co kich thudc khac vat, khoang cach tir anh tdi guong khac nhau.

TNCS3/9. Mot ngudn sang nho dat & vi tri thich hop trude guong G ta thu dugc chum tia phadn xa song song.
Keét luan: )

A. G chila guong phang.

B. G chila guang cau I6i

C. Gchila guong cau Iom

D. G la mét trong ba loai guong n6i trén
TNCS4/9. Chiéu chum tia sang t6i mot guong G ta thu dugc chum tia phdn xa song song. Tra 16i dlng, sai
cac két luan sau: i

A. G laguaong phang

B. G laguong cau l6i

C. Glaguong cau lom

D. G la guong co dang bt ki.
TNCS5/9. Ba guong hinh tron c6 ciing bé rong: G, la guong phang, G, la guong cau I6i, G, la guong cau
I6m. Mat ngudi quan sat dat gan trudc guong va cach guong nhitng khoang bang nhau. So sanh nhig
vuing nhin thay ca 3 1an quan sat trudc ba guong:

A. Vung nhin thdy clia G, I6n nhatva clia G, 1a nhd nhat

B. Vung nhin thdy clia G, 16n nhat va clia G, la nhd nhat

C. Vung nhin thdy clia G, 16n nhat va clia G, la nhd nhat

D. Ving nhin thdy clla G, I6n nhat va clia G, la nhd nhét.

TRUNG HOC PHO THONG

TN1/9. Mot em bé cao 1m dimng trudc guong cau I6i G. Khoang cach tir em bé dén guong bang do 16n tiéu
cu clia guong. Do cao anh clia em bé la:
A) 0,25m; B) 0,33m; C) 0,5m; D) 0,67m.

TN2/9. Mot tia sang tdi thang goc véi mat ben clia mot Iang kinh c6 tiét dien thang la tam giac déu. Chiét
suat clia lang kinh bang n = 1,5. Goc léch D clia tia 16 so vdi tia tdi la:



A) 30°; B) 45°; C) 60°; D) 75°.
TN3/9. Ba vat khéilugng m,, m, , m, khac nhau dugc tha tir cing mot diém, cho chuyén dong xuéng

theo ba dudng khac nhau, khong ma sét. Ca ba vat lic dau déu dimg yén. Ti lé van téc cla ba vat do khi
cham dat sé la:
A)m:m,:m,; B) 1:1:1, C) m;:2m,:3m,; D) 1/m;:1/m,:1/m;.

TN4/9. Dong nang clia mot vat tang Ién bang ban 1an gia tri ban d4u cla no. Khi d6 dong lugng clia vat sé
A) bang gia tri ban dau;
B) bang bon lan gia tri ban dau;
C) bang hai lan gi4 tri ban dau;
D) bang tam lan gia tri ban dau.

TN5/9. Mémen dong Iugng clia mot vat chuyén dong khong thay déi néu
A) vat chiu tac dung clia ngoai lyc;
B) vat chiu tac dung clia mémen ngoai lyc;
C) vat chiu tac dung cla ap luc;
D) momen ngoai lyc bang khong.

Chu y: Han cudi cling nhan dap an la 10/7/2004.



GIUP BAN TU ON THI PAI HOC

PAP AN DE TU ON LUYEN SO 2

Cau1. Goi Al la do gian clia |0 xo khi vat @ vi tri can bang ta co: kAl = mg

1) Khi x =4cm , ta ¢6 phuong trinh:

4=8inEnt - 1) = sinert - 1) =
6 6 2

a) 2m1—£:£+mmn

=t :é+m (s) v6i m= 012...

Céc thoi diém nay tmg vdi vat di qua vi tri x = 4cm theo chiéu duong.

m2m2—gz%§+nmn

=t, =%+n(s) véi n= 012...

Céc thai diém nay (ng vdi vat di qua vi tri x = 4cm theo chiéu am.

Vay sau 1/3 s tiép theo ly do clia vat ing véi hai truong hop trén la:

) 1. 1 . b1t
X, =8sin 21(t, + =) —— | =8sin— = 4(cm
1 [Tr(l 3) 6} 5 cm)
. 1. 1 .31
X, =8sin 2m(t, +=) —— | =8sin— = —-8(cm
2 |:T[(2 3) 6} > cm)

2) Cudng do lyc dan hoi tai cac vi tri do la:
Fan = K(AI = x;) = 4(025- 004) = 084N
Fane = K(AlI = X,) = 4(025+ 008) = 132N

Cau 2.

1) Tan s6 clia mot &m thanh xéc dinh do day dan phat ra phu thudc vao cac yéu t6: do dai va tiét dién cla
day, sirc cang clia day va chét liéu dung lam day.

Pé am thanh phat ra tir day dan lan truyén rong rai trong khéng gian ngudi ta cang day dan trén mat dan
bang g6 hodc da. Khi day dan dao dong n6 lam cho mat dan dao dong cung tan s6. Mat dan co dién tich
I6n, gay duoc nhitng mién nén gian dang ké trong khong khi va tao ra séng am.

Khi day dan dao dong va phat ra mot am co ban, né cling dong thai phat ra cac hoa am clia &m co ban.
Bau dan co vai trd nhur hop cong hudng, tang cudng nhiing am co cac tan s6 do. Tuy timg loai dan (bau
dan), mdi loai dan c6 kha nang tang cudng mot s6 hoa am nao do va tao ra am sac dac trung clia loai dan
do.



2) Cuong d6 &mtai A cachloa 1mla I, taco: L, :10Ig:—A=7OdB
(o]

S, =1, 097

2
matkhéc: 1, T8, =1, 8, =1, =1, A =1, [ﬁ%j

S, OB
- [ﬁljzz =, 197
A1100) 10¢ ‘10

Vay ngudng nghe clia nguai do la: 15 =1, 1903 = 84510°W/m?
R L , 2 18
Céu3.1) Tucongthic P=1"R - R=— =—— =200Q
127 (03

Mt khac, tgd = Z—RL 2 tg’—; =3

~ Z, =43R=200/3(Q) - L:i:M:E(H
w 2000 m

Hiéu dién thé hiéu dung hai dau doan mach la:
U=1/R2+Z2% =120V

2) Taco: U=U,, +U,,, =U,, +0,
Theo dé bai u, tré pha 60° so vdi u do do:
U2, =U2+U?-2U U, [t0s60°

)

=120° +60° -2 EI.ZO[GOE% =3060°

Y :60\/§(V)

Cuong do dong dién la: 1 = Yaw _ 603 = 0153/3(A)
Zyi 2007 +(2003)>
60
U ———— = 0153
= 2 2
JIE+Z
Taco: 4 Zme - ¢ 120
y_, = 015/3
z JR+NZ+(Z, -2,)
Gidi hé phuong trinh trén ta dugc:
200
Z.=2=(Q),r =32, =200Q
7 (Q) Q)
1 1 V3,
—~C= = =22 10" (P
wZ, ZOOHEEOO 41t
V3
Cau 4. 1) Xem SGK V4t Ii 12, trang 92,93. | £
I
MB




2) Goi Q, la dién tich cta tu khi nap xong.
Q,=C[E=50000""0,5=7510"C

Khi dong khoa K sang B, dién tich clia tu bién thién theo thdi gian theo phuong trinh:
g =Q,sin(wt + ¢), v

W= ! ! = nt10°(rad/s)

JLC /020107 5000107

Theo dé bai: t = 0,4 =Q, = Q,sind - ¢ :g

Vay: q = 75010 sin(r10°t +g) (©€)

Céu 5. 1)Khi D, thi i, =i,,r, =r, vaturcong thie:

Do ¥A T _TM_T_T
2 4 ™ 2 3 6
Véy Dmin :300
Dmin +A —
i, =i, = = 45°
2) Khi tia t6i song song vdi mat day, tia khic xa sé téi gap mat day. Ta co:
H 0
i, =30° - sinr, = Sins0” _ 1
n 2n

Goi r, 1a goc t6i clia tia sang t6i mat day, ta thay:
r,=90° - @0° —r,)=60" +r,
Suy ra:
sinr, =sin(60° +r,) = sin60° [¢osr, + cos60’ sinr,
2 —
_V3 y4n’-1 1 1

=
2 2n 2 2n
_J3Van?-1+1
4n

Dé dang suy ra sinr, > 1 véi moi n >1. Vay tia khlic xa gap day sé bi phan xa toan phan véi moi gia tri
n

cdan.



PE RA KY NAY

TRUNG HOC cd s@

CS1/9. Mot xe dap va mot 6 to can phai di tir A dén B, véi AB = 11 km. Hai xe déu xut phat dong thai. O to
chay véi van t6c 60km /hva cir di dugc 1 km lai dung lai 2 phat. Xe dap cting chuyén dong véi van téc t6c
khong d6i nhung di lién tuc khong dimng lai. HAi van téc clia xe dap phai nhu thé nao dé no luén ludn dudi
kip 6 t6 & mbi chang nghi gita dudng?

CS2/9. Co mot can Robécvan khong chinh xac do hai don can ¢o chiéu dai khac nhau, mot bo qua can
chinh xéac va mot vat can do khai lugng. Khong ding thém dung cu nao khac, hay xac dinh khdi lugng clia
vat can do.

€S3/9. Cho mach dién nhu hinh 1. M&c AB vao nguén dién c6 hiéu dién thé khong d6i U =5V thi cong
suat tiéu thu trén cac dén tuong Ung la: P, =P, =4W; P, =P, =3W; P, =1W . Tinh dién trd cac bong
den va cuong do dong dién qua mdi bong. B qua dién trg day ndi.

% c % Kim Manh Tudn ( Bac Giang)
|
+ 5 - %BO\F
A0— —O0B  x y
8 %:? 8 IS T
U5 >
Hinh 1 Hinh 2 L J

CS4/9. Mot thau kinh hoi tu L ¢6 truc chinh 1a xy, quang tam O. Mot ngudn sang diém S chiéu vao thau
kinh, IF va KJ la hai tia 16 ra khéi th&u kinh. F I tiéu diém. Hay xac dinh vi tri cla S.
Cho Ol =Itm,OK = Zm.

TRUNG HOC PHO THONG

TH1/9. Trén mot bic tudng dong hai chiéc dinh cung ndm trén mot dudng théng ding. M6t doan day thép
ddng tinh dugc udn thanh nira vong tron, cd mot dau dugc ni khdp véi dinh A ndm phia trén (xem hinh vé),
con cung day thép thi tua vao dinh B nam phia dudi. Hay tim do 16n cla luc do cung day thép tac dung lén
dinh A. Biét rang khi khong co dinh dudi, cung day thép co vi tri can bang sao cho duang kinh AC clia n6
lap véi phuong théng dimg mot goc a,. Cho khodng cach gitra hai dinh diing bang ban kinh clia cung day
thép. Bo qua ma sét.




TH2/9. Mot soi day mém déng tinh khéi lugng M chiéu dai L, mot dau gan vao gia da, dau kia dugc gitr sao
cho day co phuong thang ding (hinh 3). Chidu dai phan day dudi gia do nhd khong dang ké. O thoi diém t =
0, ngudi ta tha dau tu do clia day. Hay xac dinh luc ma gia da tac dung vao soi day & thdi diém t.

Nguyén Xuén Quang

L q q

Hinh 3 Ly Hinh 4

Q

TH3/9. Bon dién tich duong g, Q, g, Q dugc ndi véi nhau bdi nam sgi day khong gian , c6 cling chiéu dai
nhu hinh 4. Hay xac dinh luc cang cla day ndi hai dién tich Q. Bé qua tac dung cla trong luc. )
Nguyén Nhat

TH4/9. Mot khung day hinh vuong lam tir day kim loai c6 duong kinh d, dat gan mot day dan thang dai
mang dong dién |, sao cho day nam trong mat phéng khung va song song Véi hai canh clia khung. Néu
ngat dong dién thi khung thu dugc xung Iuong la P,. Khung day sé thu dugc xung luong la bao nhiéu néu
dong dién ban dau trong day la 31, va dudng kinh cla day lam khung la 2d,.

Pham Vinh Phuc

TH5/9. Mot mol khi Iy tudng don nguyén t&r duge nung néng sao cho nhiét dung clia n trong qué trinh nay
luén khong ddi va bang 2R. Hi thé tich khi tang bao nhiéu 1an néu nhiét do clia nd tang gap doi.

Chdi y: Han cu6i cung nhan |5i giai la 10/7/2004.



GIUP BAN TU ON THI PPl HOC

PE TU ON LUYEN SO 3

Céu 1. Con lac 0 xo gdbm qua cau nhd co khéi lugng m = 0kg gan vai 16 xo co do cimng k, dao dong diéu
hoa trén mat phéng nam ngang theo quy luat x(t) = A sin(wt + g) :

Cho biét & thai diém t, thi x = x, = 1cm);v = v, = -10/3cm/s) . O thai diém t, thi
X=X, = —\/_Z(cm),v =V, =10\/_2(cm/s).
1) Tinh A, . Viét day dd cac biéu thire x(t), v(t).
2) Xac dinh cac thai diém t,,t, .
3) L&p cac biéu thirc dong nang tire thai W, (t) , thé nang tie thai W, (t) va vé dé thi phu thudc thoi
gian cla cac dai lugng do trén ciing mét hinh.
Cau 2. 1) Chimg minh khi mac dong dién 3 pha theo cach hinh sao thi hiéu dién thé hiéu dung U, gilta 2
day pha va hiéu dién thé hiéu dung U, gitra mdi day pha vGi day trung hoa lién hé bdi hé thic
U, =+3U,.

3

2) Cho mach dién xoay chiéu nhu hinh vé. Cho u,; = 200\/§sin(10071) (V); L :?3 (H);
R =100(Q) . Khi K m& cuong do hiéu dung cla dong la 1., con khi K déng thi cudng d hiéu dung la
I, = \/§I1 va dong dién co pha thay d6i g so vdi khi K dong.

a) Vé gian do véc to khi K md va dong.

b) Tinh C,,C,,1,,1, va viét cac biéu thirc cuong do tac thai i, (t), i, (t) clia dong dién trong mach.

L R C
—/ NN I,
B

A L
G,

Céu 3. 1) M6 t va gidi thich ngan gon hién tuong tan sac anh sang trang qua lang kinh tam giac.

2) Trong mét thi nghiém vé giao thoa anh séng qua 2 khe hep S, ,S,, ngudn sang S phat dong thdi 2 burc
xa don sac ¢ A, = 04(um) (tim), A, = 0,7(um)(dd). Cho S;S, =a=2(mm) , khodng céch tir hai khe
dén ngudn 1aD = 2(m). Quan sat giao thoa trén khoang AB = 2 (cm). (A va B d6i xing qua tam O cla
man E).

a) Xac dinh vi tri cac van sang trung nhau clia hai loai &nh sang trén AB va tinh s luong cac van do.

b) X&c dinh vi tri cac van t6i trén AB va tinh s6 lugng cac van dé.

c) Néu S phat anh sang trang (A, = 04um; A, = 0,75um) thi di sang da sac thir nhat ké tur tam O c6 do
rong A bang bao nhiéu?



Cau 4. Chiéu burc xa co budc song A, vao cat6t K clia mot t€ bao quang dién thi thdy dong quang dién triét
tieu khi U, <-425(von). Néu chiéu birc xa cd A, =2\, thi dong quang dién sé triét tieu khi
U, £-1125(V).Ldy h=6,625[10°* %) ; c=3010°(m/s).

1) Tinh A, va cong thoéat electron clia kim loai lam cat6t.

2) Bl xa co budc song A, . Cho khoadng céch gitta hai ban Ava Klad =2 (cm), U, =-85(V).

Hai cac electron quang dién co thé rai xa ban K mét khoang I6n nhat [a H bang bao nhiéu? Néu
bitc xa chiéu vao chinh tam O clia ban K va ban nay dd rong dé hing moi electron khi quay trd lai
thi cac electron nay sé dap vao ban K trong pham vi mién tron c¢6 ban kinh R bang bao nhiéu?

Cau 5. 1) Trong phan (g hat nhan proton (p) va notron (n) c6 thé bién déi qua lai duoc khong? Néu rd ban

chat clia cac phan tng phanra B~ va B*.

2) Cho phan (g phanra a cda radi:

“Ra- “22Rn+ jHe +E,(= 27MeV)

a) Tinh dong nang K ., clia hat nhan radon va K , cla hat o .
b) Tinhvantéc v, cliahat o bayra.
c) ChukibanraclaradilaT= 1590 (nam). Lay 1 nam = 365 ngay. Gia st ltc dau khai
lugng radila m, = 1(g) . Tinh hang s6 phong xa A va do phong xa ban dau H,, . Biét
N, = 6020107
Bui Bang Doan, PHQG Ha Noi
(Bién soan va gidi thiéu)

GIAI PE KY TRUGC
TRUNG HOC CO SG

CS1/6. Mot nguoi dimg tai A va mot nguai dimg tai B cung déng thoi danh mét tiéng tréng. Am thanh truyén
toi vach nui C roi phan xa lai. Nguoi dimng tai B noi rang: “Ngoai tiéng tréng minh g6 con nghe théy ba tiéng
tréng nita cach nhau sau 1 gidy, sau 5 gidy va sau t ké tur ltc bat ddu dénh trong”. (Nguoi d6 quén mét thir
tu thoi gian trurde sau cda 3 khoang thdi gian trén). Cho biét trdi lang gié va vén téc truyén 4m trong khong
khi la 340m/s. Hay xéc dinh khoang cach AB va BC.

Gidi: Nguai & B con nghe thay 3 tiéng tréng nita do am thanh tir A truyén dén B, &m thanh tr A, B truyén

dén C roi phan xa lai B.
Ky hieu AB =s,, BC=s,, v=340m/s

Thai gian am thanh truyén tir A dén B: t, =%
Vv
D 4K A A AD. e _ 55y
Thai gian &m thanh truyén tr B dén Créi ve B: t; = —=
Vv

Thai gian &m thanh truyén tr Adén Créivé B: t, =t, +t.
Céac khoang thai gian t, ,t,,t, co thé img véi mot trong ba gi tri da cho: 1 gidy, 5 giay va t giay. C6 thé
xay ra mot trong cac truong hop sau:



a)t, =kty,=Svat, =ts

AB =s, =1[340=340m

BC =s, =5[340/2 =850m

b)t, =kt, =Svat,=k-t=5-1=4
AB =1[340=340m

BC = 4[340/2 = 680m
c)t,=5ty;=kvat, =ts

AB =5(340=1700m

BC =1[340/2=170m

dt, =tst;=kvat, =% t=5-1=4
AB =4[340=1360m

BC =1[340/2=170m

Céac ban co loi gidi dung: Vd Thi Huong 9A, THCS Lap Thach, Nguyén Céng Binh, 9E, Nguyén Van Trurong, 9B, Ngé Vi Truong,
Kim Anh Tuén, TA, Duong Huong Giang 8A, Bam Durc Hanh, D6 Thi Minh Hudng, 8B, THCS Yén Lac, Dang Dic Minh, 9A,
THCS Vinh Thinh , Bui Duy Anh, 9B, THCS Vinh Yén, Vi Thu Huong 9A THCSLAp Thach, Vinh Phic; Nguyén Thi Thdm Héng,
9A7, THCS Tran Dang Ninh, Nam Binh; Pham Van Hoang, 9A, THCS Nguyén Truc, Thanh Oai, Ha Tay; Phan Thé Trudng, 9A,
THCS Ha Huy Tap, Nguyén Ngoc Quang, 8A, THCS H6 Xuan Huong, Quynh Luu, Nguyén Van Théng, 9A, THCS Lé Hong
Phong, Hung Nguyén, Nguyén Thanh Céng, 10G, THPT Huynh Thic Khang, Vinh, Nghé An;Nguyén Thanh Son, Phan Tién
Anh, 9A, THCS Phan Huy Cha, Thach Ha, Virong Ha Viét (Ldp 7/1), THCS Nam Ha, Ha Tinh; Ngé Birc Thanh, 9B, THCS Tréan
Mai Ninh, Hoang Van Long, 472 Ba Triéu, Thanh Hoa; Ngé Viét Tung, 10Ly, THPT NK Tran Phu, Hai Phong; Nguyén Cong
Thanh, 10G, THPT Huynh Thtc Khang, Vinh, Nghé An. Tran Xuén Truong 11Ly THPT Luong Van Tuy, Ninh Binh.

CS2/6. Mot hé théng gém hai binh A va B, giita ching duoc néi voi nhau bang mét ng nhé, dai va chira
cung mot chét Iéng (hinh vé). Ta tién hanh thi nghiém: Ian d&u dét nong binh A, lén thir hai d6t nong binh B,
lan thir ba dét néng ca hai binh. Truéc moi lan d6t nong, muc chét Iong hai binh nhur nhau. Hign tugng xay
ra thé nao qua moi lan thi nghiém, giai thich.

Bé qua s nd ctia binh va su nhiét dung cta hé.

Gidi: Khi d6t nong binh A : Do nhiét do tang nén thé tich chat Idng tang lam chiéu cao h, clia myc chét
Idng binh A tang, dong thai trong lugng riéng d,, clia chat Idng & A gidm. Vi miéng 6ng A rong hon day nén
do cao h tang cham hon so vai do gidm clia d; vi thé ap suét chat Iong & day binh A (P, =d, [h,) gidm
s0 vdi trugc khi dot va duong nhién nho hon &p suét chét I6ng & déy binh B. Do d6 chét 1ong sé& chay tir B
sang A cho t6i khi ap suat chat Iong & day hai binh bang nhau. Khi d6t binh B: Lap luén tuong tu ta thay
h tang nhanh hon so vai do gidm clia d, nén p, > p, chat ldng chay tir B sang A. Néu dét nong ca hai
binh thi két qua ciing nhur trén.

Céc ban c0 loi gidi dung: Dam Durc Hanh,8B, Vi Ngoc Duy, Nguyén Duy Duong, Kim Thi Anh, Quach Hoai Nam, Nguyén Thy
Nhuén, 9B, Ngé Thi Ngoc Mai, 9A, THCS Yén Lac, Bang Dirc Minh, 9A, THCS Vinh Thinh, Nguyén Céng Huén, 8C, Lé Anh T4,
9D, THCS Vinh Tuong, Vinh Phiic; Pham Van Hoéng, 9A, THCS Nguyén Truc, Thanh Oai, Ha Tay; Pham Dién Théng, 6E,

THCS Hung Dang, Vinh, Trdn Van Chinh, 11E, THPT Lé Héng Phong, Hung Nguyén, Nghé An; Nguyén Van Thanh, 10Ly,
THPT Chuyén Béc Ninh; Hoang Van Long, 472 Ba Triéu, Tp. Thanh Hoa.

CS3/6. Cho hé quang hoc gém mét thau kinh hi tu ¢6 tiéu cur la 6cm, mot guong phang dat vuéng géc voi
truc chinh cla thau kinh. Chiéu tia S t6i thau kinh, sau khi khtic xa qua thau kinh thi phan xa trén gurong roi
khtic xa qua thau kinh lan thir hai va tia Io ra khoi thdu kinh la KJ. Biét OA=18cmva OB =12cm.

a. Tinh khoang céch gitta gurong va thau kinh.

J
b. Tinh ty s6 OK/O!. % |
A

A B~_O
S K

NS~
v
o
\
v9)



Gidi: a) Gia sir co tia tai song song véi truc chinh thi tia 16 sé tring véi tia t6i. Do d6 néu coi A la vat thi B 1a
anh cugi cung qua hé quang hoc gém thau kinh — guang — thau kinh. Su tao anh nhur sau: A" 1a anh clia A
qua thau kinh, B’ 1a dnh cla A" qua guong; B 13 nh clia B" qua th&u kinh. Ki hiéu d va d' 1a khoang

cach tir vt va anh t6i thau kinh, f1a tiéu cu TK, ta ching minh duoc: fl = % +$.

Theo dé bai: d, =18mf = 6cm - d, = &cm
dg =12cmf = 6&cm - d, =12cm
Vi A" va B d6i ximg vdi nhau qua guong G nén: OG = (OA +OB')/2
0G=(d, +d_)/2=(9+12)/2=105m
b) Ki hiéu gécIA O = a thi Ol = OA'tga, OK = OB'tga
Vay OK/OI =0B /OA =d_ /d, =12/9=4/3.

Céc ban cd loi gidi ding: Nguyén Cong Binh, 9E, Nguyén Van Tuong, Ta Quang Hiép, Nguyén Duy Duong, Kim Thy Anh, Quéch
Hoai Nam, 9B, Hoang Van Thao, Luu TIEn Quyét, 9C, Ngé Thy Ngoc Mai, THCS Yén Lac, Nguyén Birc Trong, Bui Duy Anh, 9B,
THCS Vinh Yén, Nguyén Manh T, Lé Anh Td, Nguyén Thi Huyén Trang 9D, Pham Thy Chung 9B THCS Vinh Tuong, Va Thu
Hurong 9A THCSLap Thach, Vinh Phiic; Pham Van Hoang, 9A, THCS Nguyén Truc, Thanh Oai, Ha Tay; Nguyén Buirc Thanh,
9B, THCS Tran Mai Ninh, Hoang Van Long, 472 Ba Triéu,Tp.Thanh Hoa; Truong Hitu Phi, 9A, THCS Phan Huy Chu, Thach Ha,
Vrong Béing Viét, 7/1, THCS Nam Ha, Ngé Thy Thu Hang, 11Ly, THPT Chuyén Ha Tinh; Phan Thé Truong, 9A, THCS Ha Huy
Tap, H6 Quang Son, 9C, THCS Dang Thai Mai, Tran Phdc Vinh, 9B,THCS Lé Lgi, Vinh, Nghé An, Pham Th; Phuong Ngoc, 9A4,
THCS Tran Dang Ninh, Nam Dinh; Bui Birc Thang, 9/2, THCS Hoa Khanh, Lién Chiéu, Tp. Da Nang; Pao Thanh Huyén, 10K3,
Pang Thanh Vén, 10K1, THPT Chuyén Hung Vuong, Pha Tho; Trdn Anh Tuén, 10Ly DHQG Ha Néi; Huynh Hoai Nguyén,
11Toan, Hoang Nguyén Anh Tuén, 11Ly DHQG Tp. Hé Chi Minh; Nguyén Van Thanh, 10Ly, THPT Chuyén Bac Ninh; Nguyén
Thanh Nga, 9A, THCS Van Lang, Ha Kim Dung 10Ly THPT Chuyén Hung Vuong, Viét Tri, Pha Tho; Tran Xuéan Truong 11Ly
THPT Luong Van Tuy, Ninh Binh.

TRUNG HOC PHO THONG

TH1/6. 7) Uén dan 1 dugc ban lén theo phurong thang dimg véi van toc dau V. Vién dan 2 ciing dugc ban
Ién theo phuong thang dimg sau vién thir nhat t, gidy. Vién dan 2 vugt qua vién dan 1 dung vao luc vién 1
dat do cao curc dai. Hay tim vén toc ban dau cla vién dan 2.

2) Vién dan 1 dugc ban tir mat dat theo phuong hop véi phuong ngang mét géc a. Xac dinh ar dé khodng
céch tur vién dan dén diém bén luén tang. B6 qua strc can cla khong khi.

2
Gidi: 1) Do cao cyc dai cla vien dan tht nhat: h,__ = \2/—

Imax

Thai gian dé vién dan 1 dat do cao trén: t, = —

| max

Goi van téc ban dau clia vién dan 2 la V., ta ¢ quang dudng vién dan bay dugc khi gap vién dan 1:



1
h= Vz(tlmax _tO) _Eg(tlmax - tO)2 = hlmax

V 1 vV V2
= VZ(_ - to) _—g(— —to)2 -
2 _ 2
Vay van téc vien dan thir 2: V,, = Vo+(V-gty)
2(V _gto)

2) V, =V, cosu

2

. t
y =V,sinat - gE
Khodng céch tir hon da ti diém ném |F| s cuc dai khi véc to vi tri T vudng goc véi vécta van tac tac thoi

—

V.

y
Tace: Y = Yy
X Vv, v
. t .x
_ Vosma—g§=_ V, cosa . \7y__ g
V, cosa V,sina — gt «

o gt? +3V,sina[gd+2vZ =0 ()
Dé |F| luon tang thi phuang trinh (1) phai vo nghiém, tirc la:
A=9V?sina @ -8VZg° <0

o sina <2—f:> a <705°

Céc ban co loi gidi dung: Nguyén Van Thanh, Duong Céng Dudng, Nguyén Van Ngoc, Nguyén Van Bic,Nguyén Trong Bam 10
Ly, Pham Anh Tu, Nguyén Toan Théang, Tran Van Hoa, Lé Xuén Doan, Truong Hitu Trung, Nguyén Van Tué, Hoang Durc Tudng
11 Ly, Chu Thanh Binh, 12 Ly THPT Chuyén Bac Ninh; Ngé ST Long 10 Ly, Nguyén Xuén Long 10A3 K32, THPT Chuyén Phan
Boi Chau, Nguyén Thanh Céng, 10G, THPT Huynh Thic Khang, Nghé An; Tran Qudc Viét, Pham Quéc Viét, Hoang Huy Dat 11
Ly, THPT Chuyén Hung Yén, Ngé Thu Ha, Chu Tuén Anh 10 Ly, Bam Dac Quang, Dao Lé Giang 10 Ly K15, THPT Chuyén
Théi Nguyén; Ta Quang Thang, Pham Viét Bic 11A, Ng6 Tuén Pat 10A Khéi Chuyén Ly DPHQG Ha Néi; Lé Son, Nguyén Dang
Thanh 11A3, Tran Ngoc Linh,Poan Anh Quén 10A3, THPT Chuyén Vinh Phiic; Lé Huy Hoang 11 Ly, Nguyén Quang Huy 10 Ly,
THPT Chuyén Hung Vuang, Phii Tho; Nguyén Manh Tuén 10 Ly, THPT Chuyén Nguyén Trai, Hai Duang; Hoang Nguyén Manh
Tudn, Lé Quéc Khanh 11 Ly, Huynh Hoai Nguyén 11 Toan, PTNK DHQG, Nguyén Trung Kién 11A1, THPT Gia Dinh, Tp. H6 Chi
Minh; Nguyén Tung Lam 10F, Khuong Duy, Trinh Burc Hiéu 12F, THPT Chuyén Lam Son, Thanh Hoé; Vi Thy Anh 12A3, THPT
Yén Khanh A, Ninh Binh; Nguyén Phuong Mai 10 Ly, THPT Chuyén Quang Binh. Ng6 Thy Thu Hang, 11Ly, THPT Chuyén Ha
Tinh; Ngé Viét Tung, 10Ly, THPT Tran Phu, Hai Phong; Nguyén Hiru Birc, 11 Ly, PTNK Ng6 SiLién, Bac Giang.

TH2/6. M6t thanh déng chét c6 khdi lugng M Iac I (turc la quay déu luén phién theo hai chiéu) quanh tam
clia n6, trong khi d6 mét qué bong nhé c6 khéi lugng m ndy gidra hai dau cda thanh (xem hinh vé). Biét rang
vén téc géc clia thanh la + 271/3 (rad/s) va chu ky chuyén dong cta qué bong la 1s. B6 qua méat mét co
nang do va cham.

a) Tinh van téc qua bong tai diém cao nhéat cda quy dao.

b) Tinh chiéu dai cta thanh.



¢) Xac dinh ty s6 m/M.
Gidi: Theo bai ra dé thay van t6c clia bong ngay trude va sau va cham vudng goc véi thanh.
a) Theo dé bai d& dang co dugc: goc tao bdi véc to van tdc V clia qué bong khi rdi thanh tao véi phuong

T
ngang: 6 =—.
gang 3

Sau thai gian t, =

N

thi qué bong dat do cao cuyc dai.
Tai d6: Van toc theo phuong ngang V, =V [tosB (1)
Van téc theo phuong diing V, =Vsin6—-gt, =0  (2)

Tu(1)va(2)taco V, =gt, [totgd = 2,5? = 144(m/s)

Vay van t6c clia bong tai thai diém cao nhat clia qui dao: 1,44 (m/s).
b) V6i chiéu dai thanh la | thi: theo phuang ngang quang dudng béng bay dugc trong 1/2 chu ki
s=VIcosdIT/2 (¥

Mas= minZ2=1®in2 ()
23 3

VEOSGEI 10
Tir (%), (**) chiéu daithanh | = — 2 =="(m)
T 12
Slng

¢) Chon chiéu quay clia kim dong hd la chiéu duong.

Theo dinh luat bdo toan mémen dong lugng, xét ngay trudc va sau lic thanh va qua bong va cham ta co
phuaong trinh:

—llw+mlivil/2=lw-mlvIl/2

Vai: |: md men quan tinh clia thanh d6i véi tam: | = 1—12 M [0°

Van téc clia bong: v = Vs :SG@(m /s)
cosO 3
2 m wll T
Tu cacdang thirc trénta cd; — =—=——+=0]1.
J M 60V 18/3 g

Céc ban c0 loi gidi dang: Tran Quéc Viét, Hoang Huy Dat 11 Ly, THPT Chuyén Hung Yén; V6 Hoang Bién A3K31, Nguyén Van
Sinh 11A3, THPT Chuyén Phan Boi Chau, Nghé An; Nguyén Trung Kién 11A1, THPT Gia Binh, Tp. H8 Chi Minh; Nguyén Tung
L&m 10F, Trinh Bire Hién 12F, THPT Chuyén Lam Son, Thanh Hoa; Pham Viét Durc, Ta Quang Thang 11A, Hoang Bic Thanh
10A, Khéi Chuyén Ly PHQG Ha Néi; Dao Lé Giang 10 Ly K15, THPT Chuyén Thai Nguyén; Nguyén Dang Thanh, Lé Son 11A3,
THPT Chuyén Vinh Phiic; Ng6 Thy Thu Hang, 11Ly, THPT Chuyén Ha Tinh;Nguyén Hiu Birc, 11 Ly, PTNK Ngo ST Lién, Bac
Giang; Nguyén Van Tué,Hoang Birc Tuong, Tran Van Hoa 11 Ly, THPT Chuyén Bac Ninh; Lé Huy Hoang 11 Ly, THPT Chuyén
Hung Vuong, Pha Tho; Vi Quang Huy X6m 4, Hanh Thién, Xuan Hong, Xuan Trudng, Nam Binh.

TH3/6. Mot dia c6 khdi lugng M va bén kinh R c6 thé quay khéng ma sét quanh mét truc thang ding di
qua tam. Tai tam dia c6 mét con bo khéi lrong m bat dau bo theo mét durdng tron dudng kinh R. Hay xac
dinh goc quay cla dia khi con bo bo duge mét vong (tirc la lai quay tré vé tam dra).



Gidi: Gia str con bo bo trén vong tron tam I theo chiéu kim dong hé. Xét khi con bo & S vai
(IS 1A) = a,0S=r. Van t6c goc cla nd d6i véi T 1a B =‘3—°t‘

Ap dung dinh luat b4o toan mémen dong luong cho hé con bo va dra ta co:
E—E a , MR?
m| 3 > Ed:osEDT—moor -

w=0 (1)
Vir=R E:os% nén phuong trinh (1) trd thanh
2 2
mR Bos? L B =| mR? EIOSZE+MR W
2 2 2 2

mcog? &
- wdt= GZ el
2mcosz§+ M

Go6c ma dia quay dugc khi con bo bo duge mét vong 1a:

o 2m cog %
2
[Zj

to
¢ = | wldt = 9
J; Jc:2mcos,ZZ+M

2
= .[ 1- Ma m(gj
0 2mc052§+ M 2

=T- T M m(%) 2

02mco§2+M

pat x = < tace:
2

21 m
j Ma m(gjzj ZZ/I [dx
02m0052§+M 2) (2mcos x+M




_F cogx
=] =2|
2m 1 2m
0——+ 0| == +1|+tg®x
M  cos x (M j J
d( /2m+M j
/2 M M
=2] 2m+ M \/2m+|v| "\ 2mam
0 T(1+tg y)

(Chay tgx—‘/zmH\/I tgy)
Do va 1-
v 4= r{ 2m+Mj

Céc ban c6 loi giai ding: Hoang Huy Pat 11 Ly, THPT Chuyén Hung Yén; Tran Van Hoa 11 Ly, THPT Chuyén Bac Ninh;Pham
Thé Manh 11B,PTNK Ngo Si Lién, Bac Giang; Lé Huy Hoang 11 Ly, THPT Chuyén Hung Vuong, Phi Tho.

TH4/6. Ba vét nhd tich dién dat & ba dinh ctia mét tam giac déu ABC , ¢o canh la a. Hé théng durge dat trén
mét phang ngang céch dign. Hai dién tich G Bva C co cung khéi ligng m va dién tich Q. & thoi diém ban
déu nguoi ta tha dé hai dign tich 5’78 va C trdo con dién tich & A duge gitr ¢é dinh. Hoi vat ¢6 dinh phéi
mang dién tich bang bao nhiéu dé hai vét kia thu dugc gia toc nhé nhét. Tinh gid tr1 cla gia toc &y.
Gidi: Goi dién tich ¢6 dinh & A la q. Méi dién tich Q & B va C chiu hai luc tac dung do hai dién tich kia gay
rala:
k 2
f =—|qu va F =—sz
a a

Pé gia t6c ma dién tich Q thu duoc 1a nhd nhat thi dé thay Q va q phai la cac dién tich trai d4u. Do vy hop
lue tac dung Ién dién tich Q la:
F =(f —Fcos60°)? + (Fsin60°)?
D& F, nho nhat thi: f = F[¢0s60° = 05F
. Q
Vay q=-—=

Y q >
Khi &y gia t6c clia dién tich Q la:

_ F£0os30° _ kQ’ E{/_

m 2me”

TH5/6. Nguai ta n6i rang trong cac tai liéu con giit lai duoc cta Snell (nha vét ly ngudi Ha Lan da phat minh
ra dinh luét khic xa) c6 mét so do quang hoc vé trén gidy ké 6 gom mot thau kinh héi tu, mét vat va énh
cla né qua thau kinh. Vi dé lau, nén muc da bay hét nhiéu, trén so do chi con lai vat (xem hinh vé). Theo
167 m6 ta kém theo so d6, ngudi ta biét rang vét va &nh cé cung hinh dang va kich thudc, con truc chinh cla
thau kinh thi song song vai duong ké 6. Hay phuc hdi lai so d6 dé (anh, thdu kinh va céc tiéu diém).

Gidi: Mot trong hai doan théng clia vat vuong gbc vai truc chinh clia thau kinh, vi vay anh clia doan théng

nay cling vuéng goc véi truc chinh do. pé do phong dai ngang béng 1 (ttrc dé kich thudc clia doan thang
vat va doan thang anh bang nhau) thi doan thang nay clia vat phai dat cach TK mot doan bang 2f (f - tiéu



cu TK), dong thai f> 0 (Ban thr giai thich xem tai sa0?). Trong khi d6, doan thang th(r hai clia vat va anh
clia n6 nam song song V6i truc chinh, diéu nay chi thuc hién duoc khi chiing nam ngay trén truc chinh.

2F| x, F OT

1]

!

Gia sir L Ia chiéu dai doan thang clia vat ndm trén truc chinh, x; va x, la toa d¢ hai dau cla no (dGi véi
quang tam O clia TK), b 1a chiéu dai phan ciia doan thang ndm g|u'a 2F va x, (hinh trén), a la kich thuéc cla
6 vuong cla Iudi ké 6 trén so d6. Tuy thudc vao dinh hudng cla thau kinh (co truc chinh song song véi
duong ké nam ngang hay thang ding) ma gia tri cla ty s6 o = b/L c6 ba khd ning sau:
a=1/3, a=2/3 a=1/2 (haikha nang dau cho trudng hop truc chinh TK kinh song song vai dudng
k& ndm ngang, con truang hap thir ba khi truc chinh song song véi dudng k& thang dimng). Do doan thang
nam ngang cla vat co chiéu dai L bang anh clia n, ta co:
Xt  xf
x,-f x-f’

L=

hay sau khi thuc hién mét s bién déi ta duoc:
Lx, X, + Lf 2 = Lf(x, + X,) = (X, = X,)f?
Thay x, =X, + L vao, ta dugc:
X, (X, +L)—f(2x, —L) =0
Bay gid ta lai thay x, =2f —al vao, ta dugc:

all-a)L
1-2a

Vif>0nén chico a = 1/3 la thod man (d6i véi hai gia tri con lai cla o, f < 0), suy ra L = 3a va f = 2a. Tir
day ta dé dang phuc hai lai toan bo so d6 gdc cla Snell nhu hinh dudi day:

La®>-2fa+f-La=0,suyra f =

Céac ban c6 loi gidi dung: Nguyén Bang Thanh 11A3, THPT Chuyén Vinh Phic; Trinh Birc Higu 12F, THPT Lam Son, Thanh

Hoa; Nguyén Hiru Burc, 11 Ly, PTNK Ngo Si Lién, Bac Giang; Vi Quang Huy Xom 4, Hanh Thién, Xuan Héng, Xuan Trudng,
Nam Binh.



PAP AN CAU HOI TRAC NGHIEM

TRUNG HOC CO S8

TNCS1/6. Cau A: dung; Cau B: Sai; Cau C: Sai; Cau D: Dung

TNCS2/6. Dap an B. Vat chuyén dong theo quan tinh khi khong c6 luc tac dung vao vat hodc khi cc Iuc tac
dung vao vat can bang.

TNCS3/6. Dap an B.
TNCS4/6. Dap an D.

TNCS5/6. Dap an D. Do chan ngudi tac dung Iuc vao thuyén lam thuyén chuyén dong theo chiéu ngac lai.
Khi thuyén da chuyén dong, do nudc tac dung luc can vao thuyén nén thuyén chuyén dong cham dan réi
dung lai.

Céc ban ¢6 dép an dung: Nguyén Thi Thuy Linh, Pham Thanh Hai, Tran Thi Thuy, Béo Thi Nga, Vd Thi Lan Anh, Pham Thi Thu
Héng A, Nguyén Ngoc Anh, Nguyén Thi Nguyét, 6A, Nguyén Trang Thur, Nguyén Thy Anh Tuyét, Bao Minh Trung, Trrong Thy
Tuyét, Nguyén Thy Tho, Nguyeén Thi Huong, Va Thy Lan, Nguyén Van Son A, Lé Thy Tuoi, Phang Th Thanh Huong, Lé Th
Huong, Ta Khéc Truang, Nguyen Thy Luong, Nghiém Thi Nhu Quynh, Tréln Thi Loan, Vi Thy Loan, Nguyen Thi Huang, Duang
Thi Ha, Nguyén Thi Thuy, Truong Thi Tuyét, Nguyén Thy Trang, Nguyén Thi Hanh, Nguyén Dang Thanh, Kim Th) Huong,
Nguyén Thy Phén, Nguyén Long Thanh, Hoang Thy Bich Ngoc, Nguyén Van Céng, Ta Tién Thong, Nguyén Thanh Duy, Té Van
Théng, 6B, Nguyén Th; Mén, 6C, Pham Tuén Viét, Nguyén Thi Hué A, Nguyén Thi Héng, Nguyén Lan Anh, Tran Thi Ngoc Anh,
6D, THCS Yén Lac, Vinh Phic.

TRUNG HOC PHO THONG

TN1/6. Déap anD.
Goi y: Khi thang roi tu do thi con Iac ciing roi tu do. Luc cang cla day treo bang khong. Luc tac dung Ién
con lac chi a trong Iuc. Trong hé gan vai thang may thi con lac ding yén (vi con lc rai ty do cing thang
may), tan s§ goc bang 0, chu ki bang oo . Cing ¢6 thé sir dung khai niém trong Iuc hiéu dung va gia téc roi
tu do hiéu dung g'.

TN2/6. Dap an B.

Goi y: Khi & trén Trai D4t chu ki clia con lac 1a T, = 277 /I— , con trén hanh tinh thi chu ki clia n6 la
%

T = 277\/I , 6 day g, va g la gia t6c roi ty do trén Trai D4t va trén hanh tinh. | la chiéu dai clia day treo
g
con lac. T, va T la chu ki dao dong clia con lac trén Trai DAt va trén hanh tinh. Ta co:
R? 2 , .
T % —2% =J2 . Gday ™ o V@ M la khéi lugng clia Trai Bat va cla hanh tinh,
T, Vg R, M

R, va R la ban kinh clia Trai D4t va clia hanh tinh. T,=1s. Suyra T = J2s



TN3/6. Dép an C.
Gor y: Kihiéu goc t6i mat bén la o , goc gidi han phan xa toan phan la y. Khi do theo yéu cau bai ra thi

sina =siny, Nhung a =90° — 3, dan t6i

. . 1
sin(90° - B)=cosfB=siny==
( 2 d 4 n 45 Kh«ng khY

sin(45%) — 1
Nhung ———~==n, - cosfB =+/1—-sin = 1-—
: sng p o 2n® ’/é
— 1_ 12 21.
2n n

TN4/6. Dap an B
Goi y: Ap dung dinh luat bdo toan s6 khéi va dinh luat béo toan dién tich.

TN5/6. Dap 4n B

t.In2
Goi y: Ap dungcongthic H =H.e™ =H_ /e T ,suyra t'l_rizzln%:ln64:6ln2.Véyt=

6T=12gio.

Céac ban sau co loi gidi ding cé 5 cau: Nguyén Van Tué 11 Ly, PTTH chuyén Bac Ninh; Lé Quéc Khénh 11Ly, Huynh Hoai
Nguyén 11 Toan, PTNK, DHQG Tp. H8 Chi Minh; Virong Hoai Thu s6 nha 32, ngd 1A, Nhan Hoa, Nhan Chinh, Thanh Xuan, Ha
N&i; Vi Qudc Dat, Hoang Huy Pat, Pham Quéc Viét 11Ly, THPT Chuyén Hung Yén; Nguyén Hitu Durc 11 Ly, THPT NK Ngo St
Lién, Béc Giang.

Céac ban sau chi ¢6 dép an dang 4 cau: D6 Trung Hiéu 11Ly, THPT Chuyén Hung Yén; Trinh Tudn Anh, 268 Nghi Tam, Tay
H6, Ha Noi.

- ~? ~ ~ ~ - ~”

TIM HI€U SAU THEM VAT LY SO CAP

o

CHON HE QUY CHIEU TRONG CAC BAI TOAN CO HOC

Trudc hét, ta hay xét bai toan sau:

Khi boii thuyén dudi chiéc cdu A, mét nguoi dang tri da dé roi chiéc md xudng séng, nhung
do khéng dé y, nén anh ta van tiép tuc chéo thuyén nguoc theo dong nude. Sau 15 phut, phat hién
ra minh mat md, anh ta chéo thuyén nguoc lai, vén vdi nhip dé nhu cd, va tim lai duoc chiéc mi &
audi cdu B J cdch xa cdu A 1km. Xdc dinh téc dé cda nudc.

Hoan toan khdng phai ngau nhién ma chiing t6i m& dau bai viét vé viéc chon hé quy chiéu
bang bai toan rat c¢6 da tré thanh kinh dién nay. N6 minh hoa mét cach rat truc quan cho mot khing
dinh néi rang viéc khéo chon hé quy chiéu (H.Q.C) sé& lam cho viéc giai bai toan trd nén don gian
han rat nhiéu, va déi khi trong nhiéu bai toan vat ly, ta c6 thé giai nham dudc.



Thuc vy, dé tim van toc cla dong nudc trong bai toan trén, ta can phai biét théi gian troi
clia chiéc mii gitfa hai cay cau (vi van tdc cla mii bang van téc dong nudc). Ta hdy chuyén sang xét
H.Q.C. gan véi mii. Trong H.Q.C. nay nudc la diing yén con vén téc clia thuyén theo ca hai hudng la
nhu nhau. Diéu nay c6 nghia la théi gian thuyén quay trd lai ti khi gap chiéc mii bang théi gian luc
thuyén di xa chiéc m, tirc 1a bang 15 phat. Do d6 thdi gian tinh tir khi mat mii t6i khi tim thay né la
30 phat. Vay van téc cha dong nudc ( va ciing chinh 13 vén téc tréi cia mi) 1a: 1km : 0,5h= 2km/h.

Luu y rang khi chuyén tir mét H.Q.C. nay sang mét H.Q.C. khac nhiéu dai luong vat Iy mo ta
chuyén dong cd hoc clia cac vat , nhu van tdc, gia tac..., ciing thay doi. Khi do cac dai lugng tuong
(g trong hai H.Q.C. s& tuén theo quy tic cdng nhu sau:

Vp =V, +V,, 8 =48, +4a,
Trong dé V, (3,) la van toc (gia toc) clia vat déi vai H.Q.C. thi nhat; v, (3,) 1a van toc (gia toc) cla
vat d6i véi H.Q.C. tht hai, con Vi, (3,,) Ia van téc (gia toc) cia H.Q.C. thif hai d6i véi H.Q.C. thir
nhat. Tt nhién, & day ta chi xét chuyén dong tinh tién ctia cac H.Q.C. déi véi nhau.

Bay gid chung ta hiy xét mot s6 bai toan cu thé, ma truc hét 1a mot s6 bai toan dong hoc.
Phai néi ngay rang trong khuén kho dong hoc thi tat ca cac H.Q.C. (dui 1a diing yén, chuyén déng
déu, co gia toc, hay la quay ...) déu binh dang véi nhau, vi vy viéc chon H.Q.C. mién sao la thuan
tién va hop Ié nhat.

Bai toan 1. Cho vdn téc dong nudc la G va vdn téc cda thuyén khi nude diing yén Ia v, . Hoi nguoi
chéo thuyén phai chéo theo hudng nao dé thuyén bi tréi theo dong nude 13 it nhét?

Giéi- D& thay rang, & day ta xét hai H.Q.C. la hdp 1y. Yéu cau dam bao cho thuyén bi tréi theo dong
nudc it nhat co lién quan téi H.Q.C. gan véi bd song, cu thé 1a goc tao béi van téc V cha thuyén (doi
véi bd) 1ap véi duding vudng géc vai b la bé nhat. Trong H.Q.C. gan lién véi dong nudc, ngudi ta da
cho db I6n van tdc V., cta thuyén va doi héi tim huéng cia van téc nay, chang han nhu géc o tao
béi van téc nay va dudng vudng géc véi bd. Do trong diéu kién cla bai toan khéng néi gi vé tuong
quan giifa u va v,,, nén ta phai xét hai kha nang:

a) v,, > u. Trong trudng hgp nay ta c6 thé dam bao chéo cho thuyén di theo hudng vudng géc véi bé
(tlic 1a thuyén khdng bi troi theo dong). Theo quy tic cdng van téc:

V=V, +d
Tir hinh 1 biéu dién phuong trinh trén, ta nhan dudc:

sina =u/v,
b) v, < u. Phuang trinh biéu dién quy tac cong van tdc, bay gio dudc biéu dién trén hinh 2. Khi thay
ddi hudng chéo ngon clia vectd V,, V& nén mot nifa vong tron. Goc cuc tiéu gitta vectd V va dudng
vudng goc véi bd tuang duong vdi diéu kién vecta nay tiép xuc véi vong tron do. Tir day suy ra:

sina =v,/u

Nhu véy, khi v, > u thi sina =u/v,, con khi v,, < u thi sina =v,/u. Truong hdp v,,=u xin
danh cho ban doc nhu mét bai tap nho.
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Hinh 1 Hinh 2

Khi xét sy roi tu do clla mét s vat, viéc chon H.Q.C. gan véi mét trong s6 cac vat do ciing to
ra rat thuén tién. Trong H.Q.C. nay chuyén dong clia cac vat sé 1a thang déu déi véi nhau (tat nhién
G day bé qua stc can cia khéng khi). Cach lam nay thuéng dugc goi la "phuong phép ba tudc
Munhausen" (ban c¢6 hiéu tai sao khong?). Ta sé st dung phuong phap nay trong bai toan sau:

Bai toan 2. 7w hai diém & cung do cao h trén mat dét va cdch nhau mét khoang I, nguoi ta dong thoi
ném hai hon da: mot hudng Ién trén theo phuong thang ding vdi vén téc v, v mot theo phuong
nam ngang vdi vén téc v,. Hoi trong qué trinh hai hon dé chuyén dong, khodng cdch ngéan nhét
giifa ching bang bao nhiéu? Biét rang van téc ban diu cda hai hon da cung nam trong mot mat
phang thang ding.
Gidi: Ta chon H.Q.C. gan véi hon da thir nhat. Khi dé chuyén déng ctia hon da thir hai sé la thang
déu (d,=48,—-4& =g—g=0)véivan téc:

Vg =V, =V,
Khoang cach nhé nhat giita hai hon da dé dang tim dugc tif hinh 3:

d =lsinag = U
AV V2
Chu y: Hai hon da dat t6i khodng cach ngan nhat nay sau théi gian:
_lcosa  lcosa v,

T2 2
Vig 1/V12 +V§ A +V2

P& két qua trén c6 nghia can phai dam bao sao cho tdi thdi diém dé hon da thit nhat phai chua roi
xudng dat, tiic 1a phai thoa man diéu kién:

t

v, 2h
<
2 2 =
Vi TV, g




C6 thé ban sé& nay ra cau hoi: khoang cach ngan nhat giita hai hon da ma ta tim dugc trong H.Q.C.
gan vdi mot hon da dang bay liéu c6 thé khac vdi két qua ma ta tim dudc trong H.Q.C. gan véi mat
dat khéng? Khéng, khéng thé nhu vdy dugc. Khoang cach gitra hai diém chuyén dong thudc s(); cac
dai lugng goi la bat bién, tirc la cac dai lugng m? gia tri clia chiing khong thay doi khi ta chuyén tir
H.Q.C nay sang H.Q.C khac. Trong co hoc co dién, khoang thai gian giita hai su kién, kich thudc cla
cac vat , su dinh hudng cla chung trong khéng gian 13 nhitng vi du vé céac dai luong bat bién. Il

Béay gid chung ta chuyén sang cac bai toan dong luc hoc. o] day pham vi "cho phép" clia cac H.Q.C.
bi thu hep lai dang ké. Vi nhiing quy tac lam viéc vdi cac H.Q.C. phi quan tinh vuot ra ngoai khudn
kho chuang trinh vat Iy 6 trudng phé théng, nén chiing ta budc phai giéi han chi sir dung cac H.Q.C
quan tinh. Trong bat ky H.Q.C. nao thuéc loai nay, ta déu cé thé st dung cac dinh luat Newton, céc
dinh luat bao toan nang lugng va déng lugng nhu binh thuéng.

Bai toan 3. Mot chiéc xe nhd cd khéi luong M va chiéu dai | diing trén mot mat phang nam ngang
tron nhan. Trén xe cd hai nguoi khoi luong I3 my, va m, ngdi & hai déu. Hoi chiéc xe sé dich chuyén
mot doan bang bao nhiéu, néu nhu hai nguoi ndy dor ché cho nhau?

Gidi: M6t mat ching ta quan tam tdi sy dich chuyén cla chiéc xe ddi véi mat dat; mat khac, ching
ta lai biét su dich chuyén cudi cung ctia hai ngudi khéng phai doi véi dat ma 1a ddi véi xe. Vay thi
lam thé nao day?

Ta sé& xem rang chuyén dong cla tat ca cac vat - hai ngudi va xe- 13 déu va chuyén sang H.Q.C. ¢
van téc bang van toc v, clia xe, d mot thdi diém nao dé. Dai véi H.Q.C. nay van toc ban diu cha ba
vat déu bang - v, Dai vdi hé kin "xe + 2 ngudi" ta c6 thé viét dinh luat bao toan dong lugng:

_Vt(rnl tm, + M) = Vig My + Vg M,
Nhan hai vé phuang trinh nay véi At, ta sé tim dudc mai lién hé gitta cac do dich chuyén tuong ing:
s(m +m, +M) =-s,;m —-s,;m,

R6 rang mai lién hé nhu vay ciing diing déi véi do dich chuyén toan phan sau toan bé thoi gian
chuyén dong. Chuiyrang s, =1 va s,, = -, ta dudc:

- ml-ml _,~m-m
m+m,+M  m+m,+M

Bai toan trén ciing dé dang giai dudc trong H.Q.C. gan véi khéi tdm cua hé (xin danh cho ban nhu
mét bai tap).

Ta nhd lai ring toa dé va vén toc ctia khdi tam dudc tinh theo cdng thirc:
_MX A mX, +. A m X,

th
m +m, +..+m,

_ My, +my, +.+my,

Vi
m, +m, +..+m,




Tir dang thirc thit hai ta thiy ring néu hé vat Ia kin, thi van toc khoi tam sé 13 khong doi (vi tir s6
chinh [a déng luigng toan phan clia hé, ma ddi véi hé kin dong lugng dugc bejlo toan). Béi véy, H.Q.C.
gan vdi khoi tam cla mot hé kin la mot H.Q.C. quan tinh. Ciing dé dang thay rang dong lugng toan
phan ctia hé vat trong H.Q.C tdm quan tinh bang khong. Ta sé si dung H.Q.C nay dé giai bai toan
sau:

Bai toan 4. Trén mot mat phang nhan nam ngang cd hai vat chuyén dong néi voi nhau bang mét soi
ddy khéng gidn cd chiéu dai I. Tai mot thoi diém nao do, vét cé khoi liong m, diing yén va véft co
khéi lugng m, c6 vén téc v hudng vudng goc vdi soi diy (hinh 4a). Tim sut cdang cda diy tai thoi
diém do.

Gigi: Khéi tdm clia hé nam trén sgi diy va cach vat thi nhat mét khodng R =m,l /(m +m,) va
chuyén déng déi véi mat phang nam ngang véi van toc:

v =MV
m, +m,

Bay gid ta chon H.Q.C. trong d6 khai tam cta hé Ia dimg yén. Trong H.Q.C. nay hai vat chuyén dong
tron déu xung quanh khéi tdm diing yén (hinh 4b) va van téc cla vat thit nhat cé dé Ién diing bang
V.

ms;
m; \ a)
V. =-V my
Vltd KT \72td
b)
m, =
Hinh 4

Theo dinh luat Il Newton, luc cing clia day tic dung Ién vat thi nhat bang:

2
F =M
R

Thay biéu thic ca R, va V vao, cudi cuing ta tim dugc:

- MmVe g
(m, +m,)l

Trong nhiéu trudng hop khi chuyén sang H.Q.C. gan lién véi khai tam, viéc giai bai toan trd nén don
gian di nhiéu téi mirc ban dau ngudi ta thudng chuyén tat ca cac dif liéu clia bai toan sang H.Q.C.
nay, sau khi nhan dudc két qua lai chuyén vé H.Q.C. xuat phat. Dé thay ro diéu do ta hay xét hai bai
toan sau vé va cham dan hdi tuyét déi cda hai qua cau.



Bai toan 5. Hai qué cau ¢ khéi luong m, va m, chuyén déng vdi vén téc v, va v, tdi va cham truc
dién vdi nhau. Gid s rang va cham I3 tuyét doi dan héi, Xac dinh van téc cda hai qud cdu sau va
cham.

Giai: Nhu da noi @ trén, trong H.Q.C gan véi khoi tam clia hé, dong Iugng toan phan clia hé bang
khéng, cé trudc ciing nhu sau va cham. Dé dang doan ra rang ca hai dinh lut bao toan déng nang
va ddng lugng sé dudc thod mén néu ta chi can doi hudng hai vén toc thanh ngudc lai. Ta hay viét
cac cong thuic tuong Uing:

 Van tdc ban dau cua hai qua cau trong H.Q.C khéi tdm bang:

_mv +myv, — mz(Vl _Vz)

u =v,-Vs=y
m +m, m +m,

Tuong tu: u, = M
m, +m,

+ Van téc cudi cung cla hai qua cau trong H.Q.C khéi tdm bang:
u; =-u,; U, =-U,
Suy ra van téc cudi cung clia hai qua cau doi véi mat dat la:

m, (v, —V,) + myv, +my\v, — (m —m,)v, +2myyv,

vV, =u Vo =
m, +m, m, +m, m, +m,
- +
Tu’dng tl_l’: Vl2 — (m2 rr]l)vz 2rr]1Vl ..
m, +m,

P& lam vi du cudi ciing, ching ta sé xét bai toan va cham dan héi khong xuyén tam.
Bai toan 6. Qud céu cd khoi luong my bay vdi vén tdc v, tdi dgp vao qud cau thir hai ding yén co
khéi huong m, (m, <m, ). Hi sau khi va cham qua cau thif nhat sé bi léch phuong chuyén déng mot
goc toi da bang bao nhiéu? Coi cdc qué cdu Is nhan vé va cham I3 tuyét déi dan hor,
Gidi: Trong H.Q.C gan vdi khdi tdm cuia hé, hai qua cau tién lai gan nhau vdi van toc:
- V, + myv m,V.
l—jl:\—/'l_vzvl_rnll m22: 2Y1
m, +m, m, +m,
_ my
m +m,

u, =

Déng thei, md, = -m,,.

Do két qué clia va cham khong xuyén tam, van toc cac quia cau van giif nguyén do I6n nhu cii va
van huéng ngudc nhau:

u, =u,, u,=u,; mu;,=-m,u’,




Hinh 5 Hinh 6

Tuy nhién, vectd van toc cudi U’ cla qua cau thit nhat quay mot goc a doi vdi vectd van toc ban
dé‘y cla nq. Tuy thudc vao vi tri tuong déi ctia hai qua cau & thai diém va cham ma ma géc nay c6
thé thay doi tir 0 (hai qua cau chi hoi tiép xuc vdi nhau) dén 180 dé ( va cham truc dién). Cac vi tri
kha di ciia ngon vectd G', ndm trén vong tron ban kinh u, (hinh 60) . Van tdc cuéi cung cla qua cau
thit nhat doi véi mat dat bang: v', = U',+V . Goc tao bdi cac vécto V' va V dat cuc dai khi vecto
V', la tiép tuyén véi vong tron. Tir day ta tinh duge goc & can tim:

sing, b MY . MV M
Voom+m, m+m, m
hay 6 .. = arcsin(2) .
m,

BAI TAP

1) Tai thoi diém m,ét,vét bat dau roi ti do, ngui ta ném moét hon da nham véo vat. Hoi vén téc ban
diu cia hon dé ( ké ca do Ion vé goc nghiéng cia nd so voi phuong nam ngang) phai bang bao
nhiéu, néu nhur trude khi roi vat & dé cao h va cdch ngui ném trén mat dat mot khodng /4 17

2) Mot vt nho treo trén soi ddy dai . Hoi diém treo ddy phdi dich chuyén nhu thé ndo theo phuong
nam ngang dé vat nang quay duoc mot vong tron ven?

3) Mét buie tong nhan, dan hoi chuyén dong vdi vén téc v. Mot qua cau dan hoi bay tdi theo phuong
vuéng goc but tuong vdi vén téc V. Tim van téc cia qua cdu sau khi va cham vdi bie tuong.

4) Duoi ,ta’c dung cda lue hap dan, hai ngéi sao c/ruyyé?: dong theo cac qudy dao tron, nhung tai moi
thoi diém chiing cdch nhau mét khodng | khéng déi. Tim chu ky quay cda sao déi nay, néu khoi
luong cia né bang M,

Pham Nam Long (Suu tim va gidi thiéu)

THONG BAO

Vit Iy & Tudr tré du dinh s& m& chuyén muc mdi: “Oé day va hoc tét mén Vit
/Y. Ban Bién tap chuing toi kinh mai cac thay, co gido gidng day moén vat Iy ciing




cac ban hoc sinh yéu thich mén vat Iy (ké cd THCS va THPT), bang kinh nghiém
va thuc tién giang day, hoc tap clia minh, tham gia viét bai cho chuyén muc méi
nay. Céc bai viét nén tap trung vao cac chl dé sau: trao doi kinh nghiém gidng
day mét bai hodc mét chuong kho trong sach gido khoa (dac biét la SGK mdi),
nhitng van dé hoc sinh thurdng vurdng maéc trong qua trinh hoc mén vét ly, kinh
nghiém hodac phuong phép giai mét loai bai tap vat ly nao do, gioi thigu cac bai thi
nghiém hay, v.v. Toa soan sé co tdng pham cho cac tac gia co nhing bai viét chat
luong t6t. Bai viét can ghi ro:

Bai gui dang chuyén muc:
“DE DAY VA HOC TOT MON VAT LY

Ban Bién tap rat mong dudc su Ung ho va tham gia viét bai clia dong dao cac
thay, co giao va cac ban hoc sinh.

BBT Vat Iy & Tudi tré

TIENG ANH VAT LY

Problem: A radio receiver is set up on the mast in the middle of a calm lake to track the radio signal
from a satellite orbiting the Earth. As the satellite rises above the horizon, the intensity of the signal

varies periodically. The intensity of the signal is at a maximum when the satellite is 8, = 3° above
the horizon and then again at &, = 6° above the horizon. What is the wavelength A of the satellite
signal? The receiver is h = 4.0m above the lake surface.

Solution:  Distance from reflection point to top of mast = D, —L~g (for small angles).

sing
Corresponding distance on direct path from source to receiver: D, =D,sina. But
a=(n-nl2-26), so D, =D, cos28 :g(l—zez)ﬁor small angles). The path difference is

then D, — D, = 2hé4.




As the satellite rises from 3 to 6 degrees above the horizon, that path difference changes by one
wavelength, so A =2h(6-3)(72/180 = 042m.

T méi:

+ radio - séng vé tuyén, song radio

* receiver - may thu

 inthe middle - & giira

« signal - tin hiéu (radio signal- tin hiéu vo tuyén)

» mast - coc, cot buébm

* (to) orbit - quay quanh (orbiting the Earth - quay quanh Trai Dat)

» satellite - vé tinh

* intensity - cudng do

* (to) vary - bién thién

+ periodically - (mét cach) tuan hoan; (period- chu ky)

e maximum - cuc dai

* horizon - dudng chan trdi

» wavelength - budc song

+ surface - mat, bé mat

« distance - khoang cach

« reflection - phan xa (reflection point- diém phan xa)

» corresponding - tuong Ung

e path - dudng di

+ source - nguén

» angle - goc (small angle - goc nho)

» degree - dd (géc)

 difference - hiéu (path difference - hiéu duéng di).
Lam quen véi vat 1y hién dai

Tinh doéi xiing cua cac dinh luat vat ly

Richard Feynman
(Tiép theo ky trudc)

Con mot dinh luat d6i xing nita ma t6i mudn ndi qua; ban than né va lich st ctia n6 rét 1y thi. N6
lién quan t6i vdn dé phan xa guong trong khong gian. Gia st t6i lam mot cdi may, mot dong ho
chang han, sau d6 1am mot céi khdc, 12 anh qua guong cla céi truée. Ching giong nhau nhu su
giong nhau cta hai chi€c gang tay, phai va trai; mot 10 xo trong déng ho nay quan theo mot chiéu
xéc dinh, con trong dong ho kia thi quin theo chiéu ngugc lai, v.v... Toi 1én gidy ca hai, quay kim
cho cé hai déng hé chi ding mot gio nhu nhau, va dé cho chay. Cau hoi dat ra 1a: liéu chiing c6
luon luon chi cing mot gio hay khong? Moi co ché trong cdi nay c¢6 duoc lap lai ding nhu vay,
trong cdi kia, nhu qua guong khong? To6i khong biét ban cho cau tra 16i nao 1a ding. C6 1€ da s6
cho 1a: ¢6. Di nhién, & day ching ta khong c6 ¥y mudn néi vé mat dia 1y. Dia 1y cho phép chiing ta
phan biét dau la bén phai, dau 1a bén trdi. Chéng han, chiing ta c6 thé néi: néu toi ding & Florida
va quay mat vé phia New York, thi dai duong & vé bén phai. Diéu d6 gidp chiing ta phan biét phai
va trai, vd néu déng ho ciia ching ta sitr dung nudc bién thi hinh anh qua guong ctia né s& khong
chay, bdi vi bo phan tuong ing ciia may khong nam trong nudc. Bay gio d6i v6i dong ho thi hai,



ban s& phai thay doi ca dia ly ctia Qua Dat: Ban hay nhd, tit cd déu phai phan chiéu qua guong.
Bay gi0, chiing ta ciing khong quan tam t&i lich sir. Néu ban t6i nha may xin dinh vit, thi chac 1a
chi c6 vit thuan, va ban c6 thé khang dinh rang déng hé thit hai sé khong chay ding nhu thé, boi
vi rdt khé tim duogc vit trdi cho né. Nhung diéu d6 chi lién quan t6i dic diém cla cdc mat hang ma
k¥ nghé cta ching ta da quen san xudt. Du thé nay hay thé€ khdc, thi cAm chac gia thiét dau tién
cuia ching ta s€ 1a: phan xa qua guong sé& khong thay doi cdi gi ca. That vay, cdc dinh luat hap dan
c6 dac diém lam cho hoat dong clia dong ho, ma nguyén tic dua trén céc dinh luat Ay, khong thay
déi gi hét. Cac dinh luat dién va tir cling ¢6 dic diém nhu vay; va néu trong dong ho cla chiing ta
c6 lién quan dén cédc hién tugng dién hoac tir, c6 day dan, c6 dong dién v.v... thi dong ho thit hai
s€ chay ding, khdp hoan toan v6i dong ho thit nhat. Ciing s& khong c¢6 gi thay doi, néu dong ho
ctia ching ta chay nho cac phan ting hat nhan thong thuong. Nhung cé nhitng hién tuong ma su
khéc nhau nay thuc su ¢ anh hudng, va téi xin chuyén ngay qua van dé do.

C6 thé, ban cling da nghe rang, ngudi ta do do dam dac cla dudng trong nudc bing cach cho anh sang
phan cuc di qua nudc. Day, ching ta hay &y mot kinh phan cuc, chi dé anh sang phan cuyc xac dinh nao do
truyén qua, va cho mot chum tia sang di qua né va di qua nudc dudng. Néu cho tia sang, tir trong nudc di
ra, di qua mot kinh phan cuc khac, ching ta sé thdy rang dé co thé nhin duoc tia sang 16 ra, 16p nudc anh
sang di qua cang day thi cang phai quay kinh phan cuc th( hai sang bén phai. Bay gid, néu ban thir cho
anh sang di qua chinh dung dich d6, nhung theo chiéu nguac lai, thi ltc &y ban ciing phai quay kinh phan
cuc, G 16i anh sang di ra, sang bén phai. Nhur vay ching ta co su khac nhau gilta phai va trai. Nudc dudng
va chum tia sang c6 thé dung trong dong hd. Gia sir chiing ta co binh nudc dudng va cho tia sang di qua,
con kinh phan cuc tha hai quay thé nao, dé toan bo anh sang 16 duoc ra ngoai. Sau d6 gia sl ching ta 1ap
lai hinh &nh qua guong clia toan bo thiét bi trong déng hé thi hai, véi hi vong ring mat phang phan cuc clia
anh sang sé quay sang trai. K&t qua hoan toan khéng nhu mong mudn. Ciing giéng nhu trong déng ho thr
nhat, anh sang quay sang phai, va kinh phan cuc tha hai sé khong dé né lot qua. Vay 1a, dung dung dich
duang, chang ta c6 thé thay dugc su khac nhau gilra hai déng hé cla ching ta.

D6 1a mot su kién 1y thd va thoat nhin hinh nhu cac dinh luat vat 1y khong mang tinh d6i xing véi
phép phan xa qua guong. Nhung dudng ma ching ta ding trong céc thi nghiém trén chic c6 I& 14y
tlr trong c cai dudng ra. Cac phan tlr dudng ciing twong doi don gidn, va c6 thé diéu ché trong
phong thi nghiém tir khi cacbonic va nu6c, sau nhiéu phép chuyén trung gian. Va néu ban 1am thi
nghiém véi dudng nhan tao - ma vé mat hod hoc né khong khac dudng thudng ti nao - thi lic ay
dudng nhu, tinh phan cuc cla anh sdng, néi chung, khong thay déi. C4c vi khudn an dudng; néu
cho vi khuén vao dung dich nuéc dudng nhan tao, thi hinh nhu ching chi an nira s6 dudng ma
thoi, va sau khi chiing an hét, mat phang phan cuc clia 4nh sdng di qua nudc dudng con lai s&
quay vé bén trdi. DPiéu do c6 thé giai thich nhu sau: Pudng chinh 12 mot phan tir phic tap, 12 mot
tap hop nao dé cta nhi€u nguyén t, két lai thanh cau tric phic tap. Néu 1ay cdu tric 1a hinh anh
qua guong cua céu tric dau, dong thoi gitt nguyén moi khoang céch gitta bat ky cap nguyén ti
nao va nang luong ctia phan tu, thi trong tat ca nhitng hién tuong hod hoc khong lién quan tdi cac
qud trinh song, hai c4u tric 4y hoan toan khong thé phan biét dugc. Nhung cdc sinh vat lai phan
biét dugc hai loai phan tir Ay. C4c vi khudn chi adn nhitng phan tir thuoc loai ndy ma khong an
nhiing phan tir thudc loai kia. Dudng 14y tir ¢t cai chi gom nhiing phan tir thuéc mot loai - nhiing
phén tir thuan - va vi vay, né phan cuc anh sang chi theo mot huéng. Chi loai phan tir nay la an
duoc doi v6i vi khuén ma thoi. Nhung khi chiing ta da téng hop dudng tir nhitng chat ma ban than
chiing khong phai 1a bat d6i xing, ching chi 1a nhitng khi don gian, thi chiing ta c6 duoc cac phan
tlr thuoc ca hai loai, v6i s6 lugng bing nhau. Bdy gid cdc vi khuén roi vao mot thit dudng nhu vay,
thi ching chi an cac phan tir thuéc mot loai va khong dung cham gi t6i cac phan tlr thudc loai kia.
bay 1a ly do vi sao nudc duong con lai lai lam dnh sang phan cuc theo mot hudng khac thong
thuong. Nhu Pasteur da néu 10, hai loai dudng ay c6 thé phan biét dugc khi nhin cac tinh thé clia
chiing qua kinh hién vi. Chiing ta c6 thé chiing minh mot cdch hoan toan chinh xé4c rang, van dé



qua that 12 nhu vay, va khi can ching ta c6 thé phan biét duoc hai loai dudng, ma khong cin nho
t6i su gitip do cta vi khudn. Nhung diéu rat 1y thid 1a cdc vi khuén ciing lam duoc diéu dé. Nhu
vay, phai chang la cac qua trinh s6ng khong tuan theo cac dinh luat vat ly thong thuong? Hinh
nhu, khong phéi thé. Hinh nhu trong cic co thé séng c6 rat, rat nhiéu phan tir phic tap va tat ca
céc phan tir d6 déu c6 mot huéng xdc dinh. Mot trong cac phan tir dién hinh nhat ctia co thé song
12 cdc phan tir anbumin. Nhitng phan tlr 4y xoan lai nhu mot cai 10 xo0, va xoan vé bén phai. Trong
chirmg muc chiing ta biét dugc hién nay, néu bang phuong phap ho4 hoc, chiing ta c6 thé téng hop
dugc ding nhitng phan tlir nhu thé, nhung xodn vé bén trai chit khong vé bén phai, thi cac phan tir
do6 khong thé thuc hién cdc chitc nang sinh hoc ctia minh, bdi vi, khi ti€p xic v6i nhitng phan tir
anbumin khdc, ching s& khong thé twong tdc nhu binh thudng. Cai xoén trdi s& di v6i cdi xoin
trdi, nhung khong thé di véi cdi xodn phai. D6 1a 1y do, vi sao cdc vi khudn vé6i phan tlr xodn phai,
trong ban chat hod hoc ctia no, lai c6 thé phan biét dudng “thuan” véi duong “nghich”.

Nhu vay 1a thé nao? Vat 1y va hod hoc khong thé phan biét duoc cac phan tir d6 va chi c6 thé tong
hop dugc céac phan tir thudc ca hai loai, con sinh hoc thi ¢6 thé phan biét dugc. C6 thé nghi cach
giai thich 1a: thoi xira, thoi xua, khi su song mdéi chi bat dau, ngiu nhién hinh thanh mot phan tir,
sau d6 n6 tu sinh s6i va nhiéu dan Ién... va ci thé, rat, rat nhi€u nam troi qua, cho téi khi xuat hién
nhitng cuc thit Ki di, v6i nhitng nhanh r& moc & hai dau, ching c6 thé diing day va néi gi v6i nhau
rdt nhanh va khong bao gio dit... Py, tat ca chiing ta chi 1a con chau cta cac phan tlr so khai dé
va mot diéu hoan toan ngau nhién 1a & cdc phan tir ban dau ay c6 su dinh hudng nay, chi khong
phai dinh huéng khdc. C4c phan tir 4y c6 thé thudc loai nay, hodc loai kia, dinh huéng vé bén trai,
hodc vé bén phai, va sau d6 ching tu sinh s6i nhi€u 1én va ngay cang trd nén phc tap. NGi riéng,
viéc san xudt cac dinh vit trong k§ nghé ciing xay ra giong nhu vay. Dung céc vit thuin ban ciing
lai 1am ra nhitng dinh vit ciing thuan v.v... Su kién - tit ca cdc phan tlr clia nhitng co thé song déu
c6 moOt huéng xoan nhu nhau - ¢6 I& chiing minh mot cach vo cling sau sac rang, moi cdi gi song
trén Qua Dat déu tir mot t6 tién & trang thai phan tir sinh ra.

Dé dé phan tich hon van dé cac dinh luat vat Iy c6 d6i xing hay khong d6i v6i phép bién déi phai
sang trdi, va trdi sang phdi chiing ta c¢6 thé trinh bay nhu sau. Gia st ching ta dang néi chuyén
qua dién thoai v6i mot thé dan nao dé trén Hod tinh hodc trén sao Arthur va ching ta muén ké
cho ho tat ca nhitng gi dudi Qua Pat. Trude hét lam sao giai thich cho ho ¥ nghia cua cac ti? Van
dé nay duoc gido su Morrison & trudng dai hoc Cornel nghién cttu k¥ ludng. Ong dé nghi phuong
phap nhu sau: bat dau néi vdi ho tic, mot; tic, tic, hai; tic, tic, tic, ba...v.v... Ong ban ctia ching ta
s€ nhan biét cac s6 rat nhanh. Khi ho da hiéu hé théng dém cuia ching ta, ban c6 thé ghi cho ho ca
mot day so, tuong duong véi cac khoi luong, véi cac khdi lugng ty doi clia cac nguyén tir khac
nhau, r6i sau d6 doc “hidro 1,008, sau d6 dotéri, sau d6 héli v.v... Suy nghi mot thoi gian vé cac
s6 da nhan duoc, 6ng ban cua ching ta s& dodn dugc rang, chiing tring véi céc ty s6 khoi lugng
clia cac nguyén t6 ma ho da biét, va do d6 chit di bén canh phai la tén goi cua nguyén td tuong
ting. Nhu vay dan dan chiing ta c¢6 thé xay dung duoc mot ngon ngit chung. Nhung bay gid c6
nhiing van dé ndy ra. Hay hinh dung ring ban hoan toan chua quen véi 6ng ban méi, va mot ngay
dep troi nao do6, ban nghe: “a, ma anh c6 biét, anh dang yéu mot cach la lung. Toi muon biét mat
mii anh nhu th€ nao” Ban bat dau ta: “Toi cao khodng mot mét tim muoi centimét”. “Mot mét
tam muoi centimét? Thé mét 1a gi?” - Ong ban hoi lai. “Piéu dy rat don gidn: mot tram tdm muoi
centimét - d6 1a muoi tdm ty lan 16n hon kich thudc ctia nguyén tir hidr6” - ban tra 1oi. Va dé
khong phai tro dua - ma la mot trong cac phuong phap giai thich thé nao l1a 1,80 m cho ai khong
ding don vi dai nhu ban, trong diéu kién ma ban khong thé glri cho ho mot méau bat ki ndo va
ciing khong c6 mot vat bat ky nao ma ca ban va ho déu nhin thay. Vay 1a chiing ta c¢6 thé bdo
dugc cho ong ban biét kich thudc cia minh. Diéu d6 c6 thé 1am duoc 1a vi cdc dinh luat vat ly
bién déi khi bién dai kich thuée, va do do, ching ta c¢6 thé ding tinh chat 4y dé xac dinh xem méi
ngudi chiing ta st dung kich thudc thé€ nao. Thé 1a ching ta ta dugc vé minh: chiéu cao 1,80 m, bé



ngoai d6i xiting, giéi noi v.v... Ong ban & Hoa tinh lai néi: “Tét ca nhiing diéu d6 rat 1a 1y thu,
nhung bén trong anh céu tao th€ nao?” Bdy gio ching ta ndi véi ho vé qua tim va tat ca nhiing céi
khéac, va bao: “Qua tim nim bén trdi”. Lai phai lam tat ca dé giai thich cho 6ng ban biét thé nao Ia
bén phai, thé nao la bén trai. “Nao - ban ndi - ta hay 1dy cay cu cai duong, lam ra duong, hoa né
trong nudc va s€ nhan thay...”, song cu cai duong khong moc trén Hoa tinh. Va ngoai ra, ching ta
ciing khong thé nao biét dugc, trén Hoa tinh trong thoi ky so khai ciia qud trinh phat trién su song,
c6 ngiu nhién dan t6i (k€ cd néu né din t6i su xudt hién cdc anbumin, gidng nhu anbumin cla
chiing ta) viéc hinh thanh tinh dinh huéng ngugc lai, hay khong. Vi vay, chiing ta khong biét giai
thich diéu do6 1am sao vé6i ho. Suy nghi k§ vé dé tai ay, ban s€ hi€u va thdy, diéu d6 néi chung Ia
khong thé duoc.

Nhung khoang dim niam vé trudc, ngudi ta da 1am mot thi nghiém ma két qua 1a mot diéu bi 4n vo
cung. Toi s€ khong dimg lai chi tiét ¢ day, nhung hinh nhu ching ta gip nhitng khé khan moi
ngdy mot rac roi va 1am vao mot nghich canh méi ngay mot phic tap, cho téi lic, cudi ciing hai
nha vat ly ngudi My goc Trung quoc Ly va Duong tuyén bo rang, nguyén 1y doi xiing phai va trai
- theo d6, tu nhién khong thay déi khi chi€u qua guong - 13 khong ding, va bay gid né cho phép
giai quyét hang loat nhiing diéu bi mat. Ly va Duong da dé nghi mot s6 nhiing thi nghiém ching
minh truc ti€p hon, va t6i xin ké van tét vé thi nghiém truc ti€p nhat.

Ta hdy lay hién tuong phan ri phéng xa trong dé c6 phéng ra électron va notrind, chang han nhu
hién tuong phan ra notron thanh proton, électron va phan-notrino. Con ¢6 nhiéu phan ting phan ra
phong xa khéac nira trong dé hat nhan phong ra mot électron va dién tich ctia né tang 1én mot don
vi. Nhung & day diéu rat ly thi 1a: néu do su quay cua électron - cac électron dugc phong ra, déu
quay quanh truc riéng cta chiing - thi thay tit ca ching déu quay tir phai sang trdi (n€u nhin
chiing & phia sau; nghia 1a khi ching dugc phong ra theo huéng nam, thi né quay nhu Qua bat).
Céc électron phong ra luon luon quay theo mot chiéu, hay nhu thuong néi, ching dinh huéng vé
bén trdi, di€u d6 c6 mot y nghia xdc dinh. Liic phan ra su viéc xay ra nhu 1 cdc électron dugc ban
ra tir ndng sung ¢6 tién ranh xodn. Tién ranh nong sing, c6 thé ¢ hai cich. & day luon luon c6
huéng “di ra ngoai” va anh luon ludén ding truGe su lua chon: tién ranh xoan trong nong thé nao
d€ vién dan di ra, hodc quay tir phai sang trai, hodc quay tir trai sang phai. Thi nghiém clia ching
ta cho thdy cac électron bi ban ra tir mot sing ¢6 nong tién xoan tir phéi sang trdi. Vi th€ ding su
kién 4y, ching ta c6 thé goi dién thoai cho 6ng ban & sao Hoa va bao: “Nay nghe day, anh hay 14y
chat phéng xa, notron chang han, va quan sit cic électron dugc phong ra trong phan ri . Néu
électron ban ding thang tir dudi Ién, thi huéng quay ctia né nhin tir phia sau lai, 12 huéng sang bén
trai. Nhu vay anh s& biét & dau la bén trdi. Chinh vé phia d6 c6 qua tim day ”. Thé 1a c6 thé phan
biét dugc bén phai va bén tréi, va diéu d6 c¢6 nghia 1a dinh luat vé tinh ddi xdng cua thé gidi qua
guong da sup do.

Sau day t6i muon néi mot chit vé moi quan hé gitta cac dinh luat doi xing va dinh luat bao toan.
Trong bai giang trudc, ching ta da trinh bay vé cdc dinh luat bao toan - bao toan nang lugng,
xung luong, v.v... Diéu 1y thi dac biét 1a giita cdc dinh luat bao toan va cdc dinh luat déi xing, c6
mot moi lién hé sau xa. Véi trinh do hi€u biét clia chiing ta ngay nay, chi c6 co hoc lugng tir 1a c6
thé giai thich duoc méi lien hé dy. Mac du thé, toi cling xin trinh bay mot biéu hién clia méi lién
hé do.

Chung ta hdy cho rang, cdc dinh luat vat 1y c¢6 thé phat biéu dua trén co s nguyén 1y cuc tiéu. Bay
gid ¢6 thé ching minh rang, di tir bat ky dinh luat nao thira nhan su chuyén doi cla thiét bi thi
nghiém, nghia 12 thira nhan su dich chuyén khong gian, ta c6 thé riit ra dinh luat bo toan dong
(xung) lugng. Giita cac dinh luat d6i xding va cac dinh luat bao toan c6 mai lién hé sau xa, nhung
moi lién hé 4y dua trén nguyén 1y cuc tiéu. Chuing ta biét ring, c6 thé phat biéu cdc dinh luat vat
ly dua trén diéu khang dinh: hat chuyén doi tir mot vi tri nay dén mot vi tri khc trong mot khoang
thoi gian nhét dinh, bing cach “ddnh hoi” cdc con duong khac nhau. C6 mot dai luong xac dinh



goi 12 - ¢6 I8, chua dat 1am - tic dung. Tinh todn tdc dung d6i vé6i cdc dudng dich chuyén khdc
nhau, ching ta s& thay tdc dung doi v6i con dudng dich chuyén thuc 1a bé hon tat ca. Vi vay,
trong phuong phdp méi dé phat biéu cdc dinh luat tu nhién, chiing ta khang dinh ring, d6i v6i con
duong di thuc, tdc dung tinh theo mot cong thitc todn hoc xdc dinh s€ luon ludn bé hon tic dung
doi v6i moi con dudng di khac. Nhung dang 1€ néi vé cuc ti€u cha céi ddy, ta c¢6 thé néi ring néu
dudng di c6 thay déi chit {t, thi lic d6 hdu nhu ngay tir ddu s& khong c6 gi thay d6i ca. Hay hinh
dung ban dang di choi trén cac ngon doi (di nhién la chiing phai lién tuc tron tru, bdi vi tat ca cac
bi€u thiic todn hoc ta mudn néi tGi déu lién tuc) va di t6i mot chd thap hon ca. Biy gid, néu ban
buéc mot buée nhod sang bén canh thi do cao ciia chd ban ding hau nhu khong thay déi. Néu ban
0 diém th4p nhét hay diém cao nhat, thi mot budc s& khong quan hé gi; trong phép gan diing bac
nhat, n6 khong anh hudng gi t6i do cao cua ban so v6i mat bién. Nhung néu 1a & sudn nii doc
nguoc, thi khong phai nhu thé, mbi mot budc di s€ 1am ban 1én cao hoidc xudng thap ro rét, tuy
theo ban di vao hudng nao. Gid, c6 1€ ban di hiéu, vi sao mot budc ra khoi diém thap nhat thi
khong quan hé gi. Néu khong phai thé, thi mot bude theo mot huéng khac s€ cé nghia la ban s€ di
xu6ng. Nhung vi tru6c dé ban & tai diém thap nhit, ma di & diém thap nhat thi khong thé di
xuéng nita, nén dé lam phép gan dung bac nhat c6 thé xem ring di chuyén mot budc sé khong ¢
anh hudng gi. Vi thé ching ta biét rang, néu dudng di thay ddi chit it thi trong phép gin diing bac
nhat, tic dung sé khong doi. Chiing ta hdy v& mot dudng di ndo do, néi hai diém A va B (hinh
duéi) va mot dudng kha di khdc c6 dang nhu sau. PAu tién chiing ta nhay ngay t6i mot diém lan
can C, sau d6 chuyén dong theo dudng di c6 dang ding nhu true, dén mot diém D khéc céach B
mot khoang ding bang C cdch A (vi dang hai duong di giong hét nhau). Nhung nhu ching ta da
ching minh, cdc dinh luat vat 1y c6 tinh chét th€ ndo dé dé cho tri tong quét cua tdc dung khi
chuyén dong theo duong ACDB, trong phép gan diing bac nhat, tring véi tic dung khi chuyén
dong theo dudng AB ban dau - theo ding nguyén 1y cuc tiéu néu nhu AB 1a dudng di thuc. Nhung
khong phai chi ¢6 thé ma thoi. Tac dung khi di theo con dudng ban dau tir A t6i B phai trung véi
tdc dung khi di tir C dén D, néu nhu thé gidi khong thay doi trong phép dich chuyén khong gian:
hai con dudng 4y chi khac nhau boi mot phép dich chuyén khong gian. Vi thé, néu nguyén 1y d6i
xiting d6i v6i phép dich chuyén khong gian ma ding, thi tic dung khi di theo con dudng tir A t6i B
s€ hoan toan nhu khi di theo con dudng tir C t6i D. Song doi v6i chuyén dong thuc, tic dung khi
di theo quy dao phiic tap ACDB hau nhu hoan toan trung véi tic dung theo quy dao AB, va do do,
trung vGi tac dung theo mot bo phan cua né tir C t6i D.

By---<D
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Nhung tac dung doi v6i con dudng di phic tap 13 tdng clia ba phan : tic dung khi di tir A dén C,
tir C dén D va tir D dén B. Vi vay ta thay tong tac dung khi di tir A dén C va tir D dén B bang hiéu
hai dai luong bing nhau nén phai biang khong. Nhung khi chuyén dong trén doan nay (AC) thi
ching ta di theo mot huéng, con khi chuyén dong trén doan kia (DB) ta lai di theo mot huéng
khac. Néu bay gio, ta 1ay tac dung khi di tir A dén C va coi né nhu hiéu tng chuyén dong theo
mot hudng, con coi tdc dung khi di tr D dén B nhu tic dung khi di tr B dén D nhung véi dau
nguoc lai - do chuyén dong theo huéng nguoc véi trude - thi ching ta s& thiy ring muén ding



thic dugc thoa man, tic dung khi di tir A dén C phai trung véi tac dung khi di tir B t6i D. Nhung
dai lugng nay - von 1a bién thién cua tac dung khi budc mot bude nhd vé bén phai - lai nhu nhau &
diém dau (tir A dén C) va & diém cudi (tir B dén D). Nhu vay nghia 1a néu nhu nguyén 1y cuc tiéu
va nguyén 1y doi xding trong phép dich chuyén khong gian 1a ding thi chiing ta ¢6 mot dai luong
khong déi theo thoi gian. Pai luong khong déi theo thoi gian dy (tic 1a do bién thién cla tic dung
khi budc mot bude nho vé huéng nay hay vé huéng khac) lai ding bang dong luong ma ta da néi
tGi trong bai giang trude. D6 1a moi lién hé gitta cac dinh luat doi xding va cac dinh luat tuan theo
nguyén ly tdc dung t6i thiéu. Ma ching tuan theo nguyén ly nay 12 bdi vi chiing xuat phat tir cac
dinh luat cua co hoc luong tir. Chinh vi vay ma t6i da noi, tinh cho dén cling, mai lién hé gitra cac
dinh luat d6i xtng va cac dinh luat bao toan s€ tim thay duoc su giai thich trong cac dinh luét cua
co hoc luong tur.

Ciing 1ap luan dung nhu vay déi vé6i trudong hop dich chuyén thoi gian, chiing ta s& rit ra dugc
dinh luat bao toan nang luong. Diéu khing dinh ring phép quay trong khong gian 1am thay déi
cac dinh luat vat 1y, sé dan t6i dinh luat bao toan momen dong lugng. Con phép doi xing qua
guong thi khong tim thdy hinh anh clia n6 trong vat 1y ¢6 dién. Cac nha vat 1y goi tinh chét nay 1a
tinh chat chan 1é, va dinh luat bao toan tuong ting 1a dinh luat bao toan tinh chin 1& boi vi c6 thé
ban da doc thdy trong bdo chi ring dinh luat &y khong ding. Néu nguoi ta viét 1a: da thdy rang
nguyén 1y vé tinh khong phan biét dugc gitta bén phai va bén trdi 1a khong ding, thi bay gio sé dé
hiéu hon nhiéu.

Mot khi trinh bay vé cdc dinh luat d6i xiing, toi muon néi thém ring ching ta da néu 1én mot s6
van dé mé6i. Chang han mdi mot hat co ban déu c6 phan-hat tuong tng: phan-hat ctia éléctron 1a
positron, ctia proton 1a phan-proton. VE nguyén tic, ching ta ¢6 thé tao nén cdi goi 1a phan-vat
chat, trong d6 mdi nguyén tlr s& gdbm nhitng phan-hat twong tng. Thi du nhu nguyén tr hidro
thong thuong gdm mot proton va mot éléctron. Néu 1ay mot phan-proton ma dién tich 1a am, va
mot positron va hop ching lai, thi chiing ta s€ ¢6 nguyén tir ciia mot loai hidro dac biét goi 1la mot
nguyén tir phan-hidro; hon nita, nguoi ta da chiing minh ring, vé nguyén tic, nguyén tir &y khong
kém ti ndo so vdi nguyén tir hidro thudng, va nhu vay c6 thé tao ra phan vat chat c6 mot dang
khdc han. Bay gid c6 thé hoi ring: phan-vat chat 4y c6 hoan toan nhu vat chét cia ching ta
khong? Va trong chiing muc ching ta biét, cau tra 16i phai la: c6. Mot trong nhiing dinh luat d6i
xing noi 1én rang: néu chiing ta Iam mot ¢6 mdy véi phan-vat chat thi né s& hoat dong hoan toan
nhu mot cdi mdy lam bang vat chat thuong. Va néu dat hai may vao mot chd thi su that 1a ching
s€ tu huy nhau va chi ¢6 nhiing bitc xa ban ra ma thoi.

Trudc kia, ngudi ta cho rang vat chat va phan vat chat cing tuan theo nhitng dinh luat nhu nhau.
B4y gi, khi ching ta biét ring khong ton tai tinh d6i xiing giita bén phai va bén trai, thi mot van
dé quan trong dat ra. Néu xét su phan ra cta phan-notron thanh phan-proton, phan éléctron (néi
khéc di 1a positron) va notrino bi ban ra s& quay vé bén trdi hay quay theo huéng khac? Chi méi
gan day thoi, ching ta cho ring su kién x4y ra ngugc lai: cdc positron (phan vat chat) khi bén ra
s& quay tir phai sang trai. Trong trudng hop dy, qua that ching ta s& khong 1am sao c6 thé giai
thich cho 6ng ban & Hoa tinh biét dau 1a bén phai, dau 1a bén trdi. That vay, néu bdng nhién phat
hién ra la ong ban lai do phan-vat chat cau tao nén, thi khi lam thi nghiém ma ching ta da goi y,
ho s& quan sat dugc khong phai electron ma la positron, nhung positron lai quay vé hudng nguoc
lai va ldc bay gid ho s& nghi rang qua tim s& & bén kia chit khong phai bén nay. Gia st ban goi
dién cho 6ng ban & Hoa tinh va giai thich cho ho cach tao ra mot con nguodi. Va ho da lam ra dugc
mot con ngudi véi diy du tri thong minh can thiét. Sau d6 ban chi cho con nguoi d6 biét cach thic
chiing ta tng xt v6i nhau. Cu6i cung, ban bao cho anh ta cach thiic ché tao ra mot con tau vii tru
tot, va ban l1én dudong gip gd con ngudi nhan tao dy. Ban dén trudc mat anh ta va dua tay ra bat.
Dé dap lai, anh ta cling dua tay phai ra thi that tuyét, nhung néu anh ta dua tay tréi ra thi ban hay
coi chirng: ban va anh ta sé€ huy 1an nhau day!



To6i con mudn noéi thém véi ban mot vai tinh doi xing nita, song trinh bay vé ching qua that 1a
rat kho. Ngoai ra trong tu nhién c¢6 nhiing hién tugng vo cung 1y thd, lién quan dén cdi ma ngudi
ta goi 12 tinh d6i xiing yéu. Chang han, ta chi c6 thé phan biét bén phai va bén trdi trong mot hiéu
ting rat y€u 1a phan ra 3 ma thoi, diéu d6 1€ nao lai khong 1y thd? Diéu nay c6 nghia 1a trong tu
nhién, doi v6i 99,99% hién tuong, bén phai hay bén trdi cling thé thoi - nhung béng nhién ¢6 mot
hién tuong rit bé bong lai vuot ra thanh mot ngoai 1é dac biét. Cho t6i nay, chua c6 mot ai c6 thé
hinh dung dugc doi chit cdch giai thich diéu bi 4n do.



