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 @oubtis the father of tnvention)

* Gulileo Galilei
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" tibt dién 13 hinh trdn vA do céic-hon B bay

" &vitf thép nhéf ctia cung tron tiét dng. Mt khac do hinh chiéu vén tée theo dudng sinh cia -

~-¢Ac-Hon-bi-bing-nhau; diéu-do
'+ clia méng 14 nhw nhau, do d6.c4

Tr nant 1934 Cherenkov d4 quari st thiy viée phatra.

.. ‘énh'séng mau xanh khi chai nudc bi tia phong xa chiéy

| vao. V@ sau hi¢u émg ndy duoc cdc nha vat Iy Igor

- ‘Tamm v Tlya Frank giai thich dira trén khuén khd cia

. -thuyét twong d6i- hep ciia Einstein . Cherénikov, Tamm

- va Frank 48 dwoc gidi nobel vat Iy ndm 1958,

- C6 thé giai thich nguyén nhan phét ra 4nh séng & higu
e -ﬁng_'Chere,hkbv_ijﬁliq sau: ‘hat mang dién .Iu6_n tao ra:
quanh minh diéh tnrdng. Khi di vio moi trudng, thi.

dy tinh the thi dién truéng cia hat kich thich lim nhilu
loan truong dign 1t do ban than timg nguyén t (ion).

ciia tinh thé gay ra. Néu hat chuyén dong cham (so véi

tdc d6 4nh’sang) ban thin cac nhidu loan ciia trudng

. dién tir quanh mdi nguyén tir 58 r&i rac rdi tit di khong
gy ra-higu g ddc biét gi ding ké. Nhung khi hat

mang di¢n chuyén dong nhanh c& vzfm‘_téc anh sang,

*nhitmg nhiéu logn s6ng dién tir & cée nguyén it nh tap

hop lai dugc két qua la c6 S bing nd cia song dign

. tir. D6 -chinh 13 birc xa Cherenkov, Tuy nhién dé giai
. thich chuén xéc ¢An sit dung nhitng danh ti¥, kh4i niém
~ctia vit 1y 1 thuyét. Trudng hop graphen, ta xét, d6 la
tinh thé hai chidu-(2D) ciia cachon. Nhitng nguyén tir
_*C niim & niit mang ludi luc gide nhu & hinh v8, dién
 tir diin.dién [udn dao dng trén bé mit clia finh thé hai
chiéu dé tao nén plasma (plasma I3 tp hop ctia céo hat.

~

mang ﬁ‘it’j“ﬂ’ i) ﬂﬁy 1la:dié L] _ Nhirho dao. dbno tfono -

plasma duge hrong tu:héa thanh Jchuyériﬁ"'dﬁﬁg‘lcﬁa:'cé -

Tl §a6 Wit§e KV (mot ¢ach tl_i’ﬁhlé_ﬁ),ﬁ ﬁ&a trén ctia bong bong xa pheng ...
Co lgicdmautbisBm? o

*Ta phan tich chuytn ddng e che vién bi thanh hai thanh phin, thinh phin doc theo duomg sifh va

- thanh phan vudng géc véi duomg sinh: D61 v6i thish phin vudng goc véi dudng nih, do.mang¢6 . -
_ 13 hir 3 : ra:tir phia hop véi-dudng sinh ¢lia'méng nhifng’géc nho,
% néncb the'thay chuyén dong cia hon bitrong mit phang tiét dién clla mang s& c6 « il
i.diCu hoa, giong nhu tradmg higp clia-con 1ac don véi chiéu ddi chinh I3 bér kinh tié in 7
*vay sau nhitng khoang théi g1anb5ng%chuky,céc hdn-bi néu xuét pha ,__oﬁg;:'th_(‘ii"'sé loi dong thoi . -

‘hat g0l 1a-plasmon. (twong ty' photon lalu:qngtirhoa L
. cliadao dong énh séng, phonon [a lirong tirhéa chadao
- dong 4m thanh, Déng dién chay qua-nhanh doc theo 14 .
- graphen goi 13-dong hat tii néng (hot catriers), hat tai
14 hat mang dién, néng co ¥ la-chay nhanh. SRTY
" Dong céc hat 13i chuyén déng nbanh c& bing téc d6 - .

/1§ clia-tén bai bdo: Phit xa plasmon cé hiéu qua nho
‘higu g lugng tir Chetenkov tiv cac hat tai nong &

‘Nay néu dung dong dién tao ra dugc 4nh sang (photon) -

vl vy-c6 thé tim 10 chc cdch'dé gi6i han lan téa lam -
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bi-nim trén-dudng sinhy thip nhdt -

Ly

énh sing trong h¢ plasmon clia graphien d4 phét ra dnh
sdng theo higu img Cherenkov d6 chinh 13 ¥ nghifa vat
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graphen. .
Cong trinh nay hiza hen nhidu tmg ding. Lau nay thtcd =
cic may méc dién tit déu hoat dong dua irén khi ning
tao ra dién tir rdi diéu khién dién tir nhe cac link kién
diénth o o U
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thi.cé thé thay dong dién tir bing dong pheton dé didu
khién, d¢ tao ra linh kién. Lic bay gior tde d6 hoat dong.
clia méy moc dién tir c6, thé ting 1én 6 bac, vige déng  ~
ngit ching han, hang triéu 1in nhanh hon. Chi ¢6 didu . ]
12 dign tir d& bi gi¢i han trong vét din con 4nh sang Tt

délan tbaraxung quanh. - o .. o o
Tuy nhién-4nh séng 6 thé bi nhét trong 14 praphen - - *
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TRONG BE THI THPT QUOC GIA

dudmg di cho 4nh sang ¢ rbi 1am ra cdc chip quang hoe |
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LOI GIAL
1. Lygec tac. dung 1én dién tich:
Fegb= 3‘1”’ APy
Ameyr’ 472'8 v

Trong do v = |r'| Mo men lyc tac dung 1én dién tich:

T(rxp) @

dme,r

— —

=rxF=-—

Pao him md men dong luo'ﬁg theo thoi gian chinh
bing mé men lyc: ‘ff—f NG

Tu phu’ong trinh (2) ta suy ra N.p p= 0 nghla la thanh
phén N theophwong ciia 7 bing khong, din dén theo
phuong ndy, mé men ddng luong duge bio toan.
Nhén ¢4 hai vé cia phuong trinh (3} v6i L vasir dung
phwong trinh (2) ta cé dirge:

EdL LN=-— /g (rxp) (4)

dt 471'5 P

Vi Lil—‘=li(L2) do d6 ta c6 duge:
it 24d
dr’ q

sz - 2ze” Z(; . E) )

Thay L = mrx ¥ ta c6 dwoc:

arr o
L ko)

* e o
gm [5-5 M1

Tl 7y
Str dung v = [ﬂ}; = rﬁ ta cO-pt (6):
_ dt dr

g [_; _(;.;)(;;)]

3

dt 2re,| ¥ r
dr — (r5) dr -dr
qm dt'p._ Pl __am g g |
= ] 2 - z | P
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2. Nang lugng cua dién tich E =3 m A

drg,r’
=lm(r'2+ rzé'2+r2¢'2 sin® 9) qpcosﬁ (11)
2 _ 7TE,

_jP
Va L= =mr’g'sin* @ (12)

p

L 4 mgp cos & ‘
. = +mirtet e 2

-Suy ra: ﬁ o 27z, (13)

TO DUY QUANG - VIEN VAT LY

—d d(pr
S [iapa =_qm_ﬂ 7
2me,  dt 2me, dt| ¥

+ﬂ£] =0 (8)

27e, ¥

T (7) ta cd duoc: %[L”

Nghia latacd du’qc: B=r +- 2% BT const (9)
: 27:30 r. :

qp cos 6

(10)

Xét trong hé toa do.chu (r, ¢, 8), truc Oz tring véi p
gpeost

1
ta ¢6 duge: E =~2—mv +

Tfr(ll);(12);(1,3)tasuyra:E=lmr‘2+ /5'2 (14)
2 2mr

Léy dao ham phwong trinh (14) theo thoi gian va luu
¥ 13 nfing lugng duge bao toan va B = const, ta co :
dge phuong trinh chuyén dong c6 dang: "

mpr" = iz (15}
- mr _
2. Tt phuong !:rinli (14) ta c6 dugce chuyén dong cia
dién tich c6 thé coi la chuy€n ddng duéi tc dung cua
5 .

2mr

5"

mdt thé hiéu dung ¥, =

Ta c6 @b thi cia nd c6 dang:

Vr)

E>0




vfmw&wm I I L D R UL T G *-:‘/ O R

Dicu kién dé dién tich chuyén dong trén mit ciu la
E=0var'=0dindén B =0 hay ta c6 dugc van tdc
ban diu ctia dién tich phal vudng goc vai vector ban

p|qcos€ ‘ (16)

kinh va 6 gi4 tri bang Vo
27g,mry

3. Dién tich chuyén dong trén mit cau, khi d6 r = 7,
= const; E= B = 0. Ta c6 thé ning tinh dién ciia dién

tich: V(ru,ﬁ)z qr cos@ (17)

7
mgpeost _

I
Vatr (13); f=—2—+m'r'9"+
13): £ sin” & ’ 27z,

1 ) ’ 2
Somte— L P oipo0 (18)
2 2mr; sin’> @ Ane,r;

. 2
bit v, (6)= L +—22 _cosé ta 6 duge
2milsin® @ dmey?

phwong trinh chuyén ddng cua dién tich s& c6 dang:
Fm0%47,(8)=0 (19) |
bb thi clia V@?(G):
VA0
g>0

0, 0 6;
T | T
2 |

'Ly dao ham ¥ ﬁ(e) va cho bang khéng, ta c6 dugc

phuong trinh x4ac dinh gi4 tri cue tiéu cia ¥, o 9) tai
i}}sm 8, (20)

g6c 0, cosf) =-
- 0~z

Do.cos, < 0 nén % <6, <7 két hop véi phuong trinh

(19) ta thy 1a tdn tai céc gia trj cia 8 dé ¥/ A0 <0.
4. Xét truong hop V., ﬁ(ec) <0 khi d6 ta ¢6 duge 6; <
0 <6, trong d6 6, 2 lacéc diém hdi chuyen quy dao

cha vat bi gii han gifta hai mit phing vudng goc
v0i truc clia ludng cye dién. Gia tri ciia 0, dugce xdc

bat x = cos(&) vOi -1 <x <1 ta cd duge (21) s€ ¢6
dang: x° +x+ C=0 (22)

27r.90
myp

ta c6 diém cyc tri cia ham nay d:uc;c xac dinh bdi:
dy _

Trong d6 C= >0. bat y(x)——x3+x+C,

3l +l1=0=>x= +—
‘ 3

1 2 1 2
P R SV SR I
| [ﬁ] 33 BTG

Suy ra :——2—+C 13 gié tr nho nhét ciia ham y(x).

33
Miit khac gié tri nhd nhét clia ham nay phai nhén gia

. . 2
tr1 &m, nghia ld ta ¢6 duge ——=+C <0 (23
. 33 (23)
27, L}

2 - () vao (23) ta co dugce:
mqp

N 337, I o

mg

Thay C =

0 (24) (dpcm)

5, Trudmg h0'p v ﬁ(ﬁc) 0, v&i trudmg hop nay thi 0
ch1 nhén gia tri duy nhit 0 = 0, » quy ¢ dao cha hat sé&
ngm trong mit phang vudng goc véi p. Ta cd dugce:

7y (@) -5 228 o 09

8reyn, cosd,

1
Suy ra cosf, =+— va tix pt (20):

1 L

k- sin” &,

\/_ 471'5'01,2 ¢

3 VA
Tir d6 ta cé duoce: p= \/_MO
mq
Tén sb chuyé‘n d6ng nhiéu loan cia vit:
N 2

o] VO _  w (1+3cos’4,)

’ 2 2 4
mr,  d@ ot dre,mr, cos @,

Vi du 5. (Bé chon dji tuyén die thi APHO 2014)
1. Mot dong dién cudng d6 I chay trong vong ddy dan
tron ban kinh a. Chon hé toa d¢ ciu nhu hinh 3, goc

O tai tAm vong diy. Cam ing tlr gy ra boi mot phin
tir dong dién Idd tai diém c6 ban kinh vécto T cho boi

dinh tir diéu kién: ¥, (0) = 0
#(9)= s cong thire Biot-Savart dB =2 Ho M, trong
4 l;‘ Nghia 13 ta c6 dugc: 2 +—__cos6=0 . 4m |r - a‘
| 2mr’sin’ @ Aneyr? 46 11 14 45 tir thim chin khé ’
- 2 apcosd 6 1y 12 36 am chén khong,
Ry Mt U ) -- )
SH—F—27e; (Xem tiép trang 18) &
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TRUNG HQC CO SO

CS1/156. Mot chiée thuyén chuyén dong véi van tde
- ¢6 dp 16n khong dbi véi nude trén mot doan song
thang Biét nudc séng chay déu véi vén tbc u theo
huro-ng tir tral sang phai. Lic dau, thuyén di ti didm
A @én diém C theo phuong doc b song. Khi téi C,
thuyén huéng mii thuyén hop véi dong nude mot goc
@ = 60° thi sang séng
theo dudng thing va B
dén diém B nim dbi - Sl
dién v6i A nhu hinh S
v&, Cho biét AB = d, RET
AC = 0,5d. Tinh thoi ‘
gian ma thuyén da di C )
teén hanh trinh A dén
C rdi téi B.
CS2/156. Mot thanh manh, tiét dién ddu, déng chét,
chidu dai L= 0,5m v& dugc 1am bing chit c6 khéi
lwong riéng D, ¢6 mét diu ndi véi bén 180 ¢ d sau
k= 0,4m trong mdt bé
nude. Khoéi luzoﬁg riéng
cliia nuéce la

=1000—% kg \

Xac dinh gboc gitta thanh
va 'phlrcmg‘ thang dimg
khi thanh ndm cén bing.
Xét hai trudmg hop:

a) D = 853 kg/m®,

b) D = 600 kg/m”.

C83/156. Trong mot binh 16n cach nhiét da dugc
bom hét khi va hoi nuée, Tic diu c6 hén hop nudc va
nude d o khdi Iuong téng cong 14 mi & nhiét 46 0°C.
Do nuée 1éng bay hoi, mét phén nuée bi déng dic
thém nén & cudi qué trinh ndy, trong binh ¢6 lugng
nuéc ¢4 khdi lugng tdng cong 13 0,9m. Cho biét nhiét
nong chédy va nhiét hoa hoi ctia nude & 0°C cb gia tri
khéng d01 valan luot [a = 3,3.10° Mg, »=2,3.10% kg,
Tlm ti 56 giita khéi lugng nuoc da va nuede long lac
dau c6 trong binh.

C84/156. Tién hinh v& bidu didn su phu thude cia
cudmg do dong dién I qua mot béng dén sqi adt vao
.hleu dign thé Uy gitra hai cuc ctia béng. Mic dén ndi

- ﬁ,v'Elep voi d1en frd R =10 Q. Héi hiéu dién thé mic vao

Sé 156 THANG 8 - 2016

‘xa trén G, khéng

- ATIY &TUCETRE

. hai dau doan mach 13 bao nhiéu thi hiu suit cia doan

DE RAKY NAY

mach thap sang nay 1a h =75%.

04

0.2

CS5/156. Mot hé quang ¢6 so d6 nhir hinh v&, gém
mot man khong trong subt ¢6 16 nhd O va hai guong

phing G, va G,. Mot tia séng di qua O, sau khi phin

xa 1an hrot trén bai guong rdi quay tré lai O. Biét ring
goc t6i cua tia sang trén guong Gy 14 o, tia phan xa
irén guong G, song
song vOi grrong G1
Néu dich chuyén .
guong G1 © mdt
khoang a vé bén trai
sao cho guong ludn
song song voi vi tri
cii clla né (ta-goi 12
dich chuyén tinh
tién) thi tia phan

di qua O. Mubn tia
nay di qua O thi
phai dlch chuyén
tinh tién guong G,
mdt khoang b bang
bao nhiéu? .

TRUNG HQC PHO THONG

TH1/156. Mot khdi
sat tir ¢6 dang vién
gach kich thude 2aq
®x 2a x a c6 do tr
thim p>> 1, c6 mot
khe h& hep dd rong
dva chiéu dai @ nhu
hinh v&. Gia thiét
réng ud ?> a>>d.
Mot vong day siéu
din c6 duong kinh -
a, 46 tr cdm L duge dua vao khe. Trong vong day
c6 dong dién cudmg &0 /. Xac dinh cong dé kéo vong
day ra khoi khe hér va dua né ra xa khéi sét tiy. (Luu

5




théu kinh méng,

-cha thiu kinh nim

A - A? ]
VATIEY&TUOITRE ..
y: d6 tir cam clia vong ddy bing L khi né & xa khi séit
tir; bo qua @6 tir tré va p 1a hing s6)

TH2/156.

T gidc hinh bén 13
anh thit ctia mét hinh
vudng tao boi mdt

T gidc va truc chinh

trong mét phéng hinh
v&. Bang phép vé hay tim vi fri clia thau kinh. -

TH3/156. Cho mach dién nhu hinh v&. Céc dién tro

c6 gid trj bing nhau va bing R. Céc dibt gidng nhau

co dudmg déc trung vén — ampe nhu hinh bén.

0 Ug U

Khao sét sy phu thudc sé chi ciia ampe ké vao hleu
dién thé U dt vao 2 ddu A va B.

V& 4 thi sw phu thudc do.

TH4/ 156 Hai qua _ E’
cdu nhé c6 khéi
Ivong M va m tich
dién q nhu nhau va
gitt cach nhau. mét ; : i
khodng / trong mgt | I |
dién trudng ddu E | :
huéng tir m dén M. !

Thé ddng thdi céc qué chu. X4c dinh khoéng cach tbi
da gifra ching. B6 qua téc dung cia trong hwc.
TH5/156. Mbt con lic
don gdm mit qua clu
nhé khéi leong m = 1g
mang dién tich Q va diy
treo chidu dai R = 10cm
. Cling d6 cao véi diém
treo con lic don c6 mot
dién tich diém Q. Kéo
con lac dén vi tri day 1ap
v¢&i phwong ngang mét géc o = 60° rdi tha nhe thi qua
ciu chuyén dong dugc nira dudng tron thi soi day bi

Y

DANH CHO CAC LGP KHONG

CHUYEN VATLY

L1/156. Nira thoi gian du tién vat chuyén dong voi
tbe d6 v, = 20m/s dudi mét goe oy = 60° d6i voi
phuong di cho (phuong Ox) cOn nia thoi gian sau
dudi mét goc o, = 120° abi Vo1 phwrong d6 voi téc d6

v, = 40my/s. Xac dinh vén toc trung binh Vs clia \

trong c4 thoi gian chuyén dong

L2/156. Mat dién tich diém dwong di vao va di ra
mét viing khéng gian ¢6 dién truong déu bj giéi han
nhu hinh v& Xac dinh vecto cudng dd dién trudng
dua vao céc dit kién di cho trén hinh.

X

L3/156. Mot ngudi di thém hidm & ving cyc chot

nhén ra 13 anh ta dang dimg trén mit mot khéi bing
phéng, ¢6 dién tich 5m” ndi trén mit bién. Anh ta
nhdy trén mit khdi bing vi nhin thiy sau khi cham
mit khj bang, anh ta va khdi bang cing dao dong

voi chu ki 1s. Khéi lugng cla ngudi tham hiém 13

80 kg. Gia sir-khdi bing c6 dang mdt ling tru ding.
Khéi luong riéng clia nuée d4 va nuwde bién trong
ting 1a oy =900(ks /m*); p, =1030(kg / m*). Xse
dinh chiéu day cia khéi bang.

DANH CHO CAC BAN YEU TOAN

T1/156. Tim tét c4 c4c cip sb nguyén duong (m, n)

sao cho m + nva mn + 1 14 cac luf thira co s6 2.

T2/156. Cho n 13 mét sb nguyén, n = 2. T hinh
vudng n x n ta cit di & mot géc hinh vudng 1 x 1.
Hiy x4c dinh s6 nguyén duotig k nhé nhat sao cho
hinh con lai (hinh vudng 7 x n bi.crflt di 1 goc) cb thé

" chia thanh k tam gi4e c6 dién tich bing nhau.

T3/156. Cho tam giac ABC ¢6 4B > AC. Dudng phan
giac ngoai cua LBAC cét duong tron ngoa1 tlep tam
gidc ABC tai E. Goi F 12 hinh chiu vubng géc cua E
1én dudmg thing AB. Ching minh rang -

AF:AB_AC,

chung. Tinh 46 16m cta Q.
6

2 )
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| y
thori gian di bd trén quing duong (L - x) 14 £ =

- VATILY & TUCI TRE

5
3
£

GIAI PE KY TRUGC

TRUNG HQC CO SO

CS1/153. ps5t nhim gom 3 nguoi dy kién di tu“A dén
B dai 22km, khdng cé 6 16 ma chi c6 mét chiée xe
dap. Di trén xe dap khéng qua hai nguwoi, vin toc
nguoi di bo la vy = 5km/h, néu di xe dap mét nguoi
thi vin toc la v, = 20km/h con di xe dap hai nguoi
thi vin toc la v, = 15km/h. Cdn bé tri nhu thé nao dé
nhém nguoi trén di dén B voi thoi gian it nhdt, thoi
gian do la bao nhiéu?

Giai. Thei gian dé ¢4 nhom t6i B 13 ngén nhat khi ca
nhém dbng thdi téi B con xe dap dugc stit dung trong
sudt thoi glan do.

Bit du 2 nguoi di xe dap con nguoi thir 3 di bo.
Nguoi di xe dap di duge quing dudmg x thi tha dé
ngwdi thir nhét di bd t61 B trén quing duong (I, - x).
Thai gian di xe dap trén quang duong x 1a ¢, = X
o v,

L-x

0
Sau khi di quing dudng x, ngudi di xe dap quay trd
lai d6n ngudi thir 2 di b6 va ho gdp nhau tai C rdi
cung nhau.dap xe t&i B. D& ngudi thi hai cung t6i B
nhw ngudi thir nhét thi doan dwong CB phai béng x va
AC = (L - x). Goi thoi gian tir khi nguoi di xe dap
quay lai dén khi dén duoc ngudi thit 2 14 1 thi
x— (L x) 2x—-L

Yy 4l

T=

Sau d6 hai ngudi cling di xe dap t¢i B sau thoi gian ¢,.
Viy thoi gian nguoi di xe dap (t + 1) bang thdi gian
di b t, clia ngudi thit nhat: 1+ ¢, = 4

25-L x L-x

- Hay: +—=

¢t V; Yo

Thay céc gia tri 3 cho vao phuong trinh trén, gidi
phuong trinh ta duge x = 154m. Thoi gian it nhat dé

canhém ditéi Bla: T=¢, +¢, = i: +% =2, 4(h)

Cic ban c6 101 gidi dung: 5 147 nhidu ban doc gidi ding,
nén téa sogn khong dang tén, mong ban doc thong cdm.

CS2/133. 1vén mot dia cdn ciia chiée can thing bing
chita . mot cyc nuwdc dd, con mot dia cdn chita qud
cdn c6. khoi lwong 1kg. Khi cyc nudc da tan hét thi
cdn mdt thing bang. Phdi cho thém trong vit ¢6 khoi
litong bao nhiéu va cho thém vio dia cén ndo dé sy
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B thing bang ciia cén dwgce khdi phuc?

Gidi. Khong khi bao quanh vét tic dung lyc dhy
Acsimet. Thong thuomg. Iwc diy nay rit nho so voi
trong lwong cia vit nén bé qua, con trong tredmg hop
nay khéng thé bo qua duge.

Gia str m 12 khéi hrong nwde d4 c6 thé tich 1a
' m
V,=—.
P
Sau khi nude da tan chay thanh nude thi thé tich mrée 1a
V="
Py _
Do thé tich gizm nén lyc diy Acsimet ciing gidm mét.
12 n '
lugng: AF, =10p, [* H—)
)0 d p "
V6i p, 13 khéi lwong riéng ctia khong khi.
Vi thé dia cin chira nuée s& léch xudng dudi, sy can
bang bi pha v&. Dé khoi phyc sy ¢in bang cia cén ta

phdi bo thém trong vt 6 khdi lugng

Am=—==p, (—m——ﬂJ vao bén -dia chira qua cén.

Ps Oy

Véi m=1kg; p, =1,293kg /[ m’; p, = 900kg | m®

va p, = 1000kg/n® ta tinh duge Am = 0;12¢
CS3/153. Ag61 nha thuec nghiém lam thi nghiém la

nhiing mot khoi lip phwong dugc lam tir vit lidu

chua biét nhiing trong mét chdt long chira biét (hinh
vé). Trén bdng nha thuc nghiém ghz $6 chi ciia hyc ké
twong wng vOi df ngdp sdu cua khoi 1gp phwong, mét
vai gid tri ndo @6 ciia 58 chi hyc ké ank ta quén khong
ghi trong bdang. Theo cdc két qud do ghz trong bang,
héy xdc dinh khoi lugng riéng ciia chat lam khdi lap

-phirong va. ciia chdt long.
|__H (cm) 0 1. 23 45
_F(N) 8,74 8,09 s e o
Hicm) & 7 8 9
E(N) 4,34 419 3,03 3,93

Gidi. K{ higu canh cia khbi
l8p phuong 13 a, khdi luong
riéng cta vat 1d p va cia chét
léng 1 p,. S8 chi cua lyc ké 1 F
F = 10pa® - 10pa*h trong d6
h 12 do ngap sdu ca khbi lap
phuong. Theo bing két qua
thye nghiém thi:

V&i b= 6em thi

H-O

AR

| I |

T T T T T"T

Po




4,84(N)=10pa’ —10p,a>.6 (1)
h="Tcmthi 4,18(N)=10pa’ -10p,a".7 (2)

Vi k= a(cm) thi sb chi cia Iye ké khéng d6i va bing
3,93N.

Viéy 3,93(N) =10pa’ —10p,a’.a (3)

AT‘U.(I) va(2)ta tim dugc: 10p,a* = 0,65 (4)

Tir (2) va (3) ta duge: 0,26(N) = 10p,a’(a - 7) (5)

Thay (4) vao (5) ta tim duge: a = 7,4cm

Vay_khéi lugng riéng cia kbéi 1ap phuong 1a; -
_F(0) 874

0a° " 109.4° =2,16¢/cm’

Khéi 1ap phurong cang nhiing sau thi hyc ddy Acsimet
cang ting, cdn sé chi cia lye ké cang gidm. Gid tri
16n nhit cta lyc ddy Acsimet khi khdi 1ap phuong
ngip hoan todn trong nudc va bang;

Fo =F(0)—F(7,4)=8,74-3,93=4,81(N)

Amax
Khoi 1Lr(_mg riéng cna chét long la:

F.
oy =—2m e = —1,18g/ cm’

Cic ban cé 1oi giai dang: Co rét nhidu ban doc gidi diing,
nén toa sogn khong diing tén, mong ban doc thong cdm.
CS4/153. Miia dong vira qua dé ching lai nhitng con
rét budt, ngudi ta ddt trong phong kin mét 1o sudi
dién. Khi nhiét 36 ngoai troi la 5°C thi nhiét dp trong
phong la 20°C, con khi nhiéi d¢ ngodi troi la -5°C
thi nhiét do trong phong la 15°C. Tim nhiét d5 cia lo
swdi. Biét cong sudt téa nhiét giira hai moi truong ty
1¢ véi hiéu nhiét dg gitia hai méi truong do.
Giai, Ta ki hiéu nhiét d6 cta 10 sudi 12 7, nhiét d§ cda
phong 12 T, va nhiét d6 ngodi trdi 1a T, Phuong trinh
cin bang nhiét ctia qua trinh nay 1a:
Céng sudt toa nhiét N, =, (T-1,)=k(T,-T,)
V&i ky va ky 14hé s6 ti 16, Cu thé:
Vi nhiét d6 ngoai trod 1a 5°C thi:
k(T -20)=k(20-5) (1)
Vi nhiét ¢6 ngodi trdi 14 -5°C thi:
L(r-15)=k[15-(-5)] @
Chia vé voi vé ciia (1) va (2) rdi giai phuong trinh ta
duge 7= 35°C.
Céac ban cé 10i gidi dang: C9 vt nhiéu ban doc gidi ding,

CS5/153. C6 4 ampe ké giong nhau tao thanh mach
dién nhur hink vé. Mach dién duwge noi véi nguon co
hidu dién thé khong lon. Xac dinh cieomg dong dién
chay qua AB néu

tong 50 chi cia tdt 4

> r &
cd cdc ampe ké

Coi dién wo cua
chc ddy néi nho
hon nhiéu so voi
dién tré ciia ampe ké.

Giai, Mach dién

bang Iy = 49mA. ’_@ B@ f @ C @_J :

cho twong dwong @
v&i mach dién sau = I D
(hinh v&) =4
Vi cic ampe ké @
A . —t -y § 1 -—
giong nhau nén ta
iét :
viét duoc D
L=1=1 T 1
L=1-+1=21

Goi dién trdy cla ampe ké 14 7, hidu dién thé ciia nguén
WBUthi: U=Ir+Lr=3Ir=Lr—>1I =31

Theo A& bai: 7, =1, +1, + I, +I, =71 =49mA
—I=T7mA '

Tir mach dién & cho ta co:

Iy=1+1, =4 =47 = 28(mA)

Viy cudng dd dong dién qua doan mach AB 13 28mA4

Céc ban ¢6 104 gidl diing: Nguyén Cinh Minh 8A, THCS Ha

Noi Amsterdam Ha Nai; Trdn Vin Kién 8E2, THCS Vinh
Tuimg, Nguyen Minh Vii 8A, THCS Lip Thach, Lé Thi Thu
Phwong, Pao Thi Ngoc, Phung Thi Kim Lién 9A, THCS, TT
Vinh Yén, Vinh Phiie; Vi Manh Hing 9A3 THCS Pham
Huy Quang, Dong Hung, Thai Binh.

TRUNG HQC PHO THONG

THY/153. Hai qud cdu
dcf;ng chat dwoc ddt
lén mot mdt nghiéng
co goc nghiéng o. Xdc
dinh géc o, dé trong
chuyén déng lin khong
triegt cia cdc qud 'c_’d‘u
thi dwong thing ndi
tdm cia chung ludn co
phuong  thing dimg.
Tim gia toc ciia cdc qud

nén-toasoun-khong ding-tén-mong-bun-docthong-cdm:

8

cau Ihi do.
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Giai Hai vit c6 cung gia tbe a. Do déu lan khong
: R a a
trugtnen: 7, =—3), =—
R r .
Phuong trinh chuyén déng cho hé:
(M +m)a=(M+m)gsina—-F, (1 ‘

Vit m theo phuong ngang: macosa =F  (2)
Phuong trinh quay cho M va m:

2 2

SMRYy, =(F,~F)R =< Ma=F,~F, (3)

%mrzy] :Fir:>%ma'=Fl 4)

S osi
Tir (1),(2),(3) va (4) suy ra: cosa ——%- a =g

hay o = 66, 42°

Céc ban c6 1 giai ding: HS Céng Dung 11 Ly, Bui Sy
Hing 12 Ly THPT Chuyén Phan Ngoc Hlen Ca Maw, Tran
Thi Trang, Vii Thi Nga 12 Ly THPT Chuyen L& Hong Phong,
Nam Djnh; Trin Vin Thdi AK13 THPT Chuyén Quang
Trung, Binh Phwée; Vil Mink Ngoc, Tran Trong Sinh 11 Ly
A THPT Chuyén Nguyén Hué, Ha Nji; Lé Ky Nam 10 Ly
THPT Chuyén Ha Long, Qus’mg Ninh;

TH2/153. Nguoi ta. thu quang pho nhiéu xa nho mét
cdch tir truyén qua va moi thdu kinh héi tu c6 tiéu cu
=74 cm. Man.anh dgt ¢ tiéu dién dnh ciia thu kinh:

Céc chiim sang song song cua hai dnh sang don sdc
cé budc séng h = 6912 A va X" = 6939 A dwoe chidu
vuong goc vao mdt phing cia cach ti. Quang tryc
cua thiu kinh dit nghiéng so véi phap tuyen ctia mdt
phang ciia cdch tit sao cho trén man co cyc dai ckmh
bdc 3 cua dnh séng buwéc séng A nam & tiéu diém
anh ciia thau kinh. Vach cuc dai chinh bic 3 ciia dnh
sang budc séng A’ cich tiéu diém dnh ciia thiu kinh
Ax =3 mm.

Hay xde dinh:

1. Hing s6 cach ek va goc tao boi tryc chinh ciia thiu
kinh so véi phap tuyén ciia cdch tir.

2. Khodng cdch gifia hai vach cwc dai chinh béc 4
tkng véi hai dnh sdng don sdc néi trén.

3. Thay cdch tiy néi trén bing mét cach tir khic nhung
ddt vubng goc vdi tryc chinh ciia thiu kinh. Cdc chum
sdng don sdc song song ctia hai anh sang don sdc noi
trén chiéu vubng géc vao mdt phang cdach tir. Ngieoi
ta thdy hai vach cuc dgi chinh bdc 2 ciia hai dnh sdng
don sédc ndi trén cach nhau 1,5 mm. Tim hc:‘ng 6 cdch
i ctiq cach tir nay.

Giai. 1. Goiala héng sb cach tir thi asing =34 (1)
LAy vi phin hai vé: acosp.Ap = 3A% véi AL =12 - A (2)
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; AA
CTe(Dva(2)tacd t =%
S TE( VA Q) ed ng="1

v :m. y};& At *

20
Sy L1 e 1 . Ax 4
Mt khac, tir hinh 1 ta cé: Ap = 3 nén
-3
tan g AAx 6912310 ~1,038;
f.AL 0,74.27
¢ =~ 46,06°, sing =~ 0,72
3A 3 0,6912
s1n(p 0,72

= 2,9um.

2. Tir asing’ = 44 .
si.n(P':%?L ”%69912 ~0,9534; ¢'~72,44"

Gée béi chiim tia nay hop véi phép tuyén clia cach tir
va quang tryc cta thau kinh 1a -
(9~ 9) = 72.44° - 46,06° =26,38°

; FA
/’ Ag IX
e

F

0
Agp

i  ax
Véi A : asin(p’+Ap’) = 4N
4%]  4.0,6939

sinfp+AQpY=—=
(p+Ag) Y 29

O+Ap'=73,16°.

Goée béi chim tia ndy (hep véi phap. tuyen cua céch
tr goc (¢’ +Aq)) va quang tryc cla thdu kinh 13
(@’+Ae’- @) =73, 16°- 46,06° =27,1°

Ax'=f[tan27,1° ~ tan 26,38’ |
~0,74(0,5117 --0,4960) ~ 0,012 cm.

=~ (0,9571;

‘ . 2A
3. Cye d?i bic 2 duoc xac dinh bdi: smo = o

_MAg -
A
Mit khdc x = ftang. Lay vi phén :

Ap.cosp :'ﬁ tan
a




| 1

VATIYETUOITRE .. oo

Tir d6 ta cé: tan(p—-hAx os’¢ = le—l——
ALS AL "1+ tan® @

AAX 6912.1,5.107

)s

VG = 52V 0,519

ALT 0,74.27

 Giai phyong trinh tan® o+tang =0,519. .

Diy la phuong trinh bic 3, 6 thé giai may t1nh hodc
bing db thi, taco tang~0, 435 ;

¢~23,5"; sin© ~ 0,3989 — hing sé céch tr

2 2.0,6912.10°
sin @ - 00,3989

a ~3,510° m.

Cic ban c6 ki glal dl.lllg Neguyen Tat Chung 12A3 THPT

Chuyén Vinh Phic;

TH3/153. M0t pittong link dong, khong c6 khéi luong
chia mot cdi binh thanh hai pkan Binh dwgc co ldp

V&i méi truong. Mot phan ciia binh chiva mot hwong

my = 3,00g khi hydré & nhi¢t @6 Ty, = 300K, phan
kia ciia binh chira mot lu’ong my = 16,00 g khi 6xy &
nhiét dj T. 20 = 400 K. Khoi leong mol ciia hydré va
dxy tuong img la my = 2,00 g/mol va in, = 32,00 g/
mol, va R = 8 31J/(K.mol). Pitténg dén nhiét kém, va
két qua cudi cung la nhiét dp cila hé cdn bang. T4t cd
cdc qud trinh duoe coi ld chuén ditng.

1) Nhiét a5 cudi cing ciia hé 1a T bing bao nhidu?
2) Ty v 36 giita dp sudt cudi cimg pfva dp sudt ban ddu
p; bang bao nhiéu?

3) Téng nhiét tuong QO dwp’c truyen ttr Oxy sang hydvd
bang bao nhiéu?

Giai. I)Blnh cach nhiét: =10

= A+ A +vC,(T-T,)+,C (T-T,))=0

Ta co: A A=Al = LT =T, )+ 22 (T T, ) =0

H Hy
g+ 22,

:>T:£1__JU2L__=325_(K)
ﬁ+‘2 )

M
Z)Ap suat hai phin bing nhau nén:
PV =vRL; pVyy =v,RL; PV =V\RT
PVy=v,RT ; V +V, V+V

+v, )T
Suy ra: LA —(V‘—i)—— =
- P v Lo+ v. T,

3) Lam tuong iy nhu tren xét tai thm dlem bat k1

4~ =1 = khi H, din n& ding ap.

b

Cong khi thye hién: A] =p,(V, =V,))=v,R(T -T,)
Bé tél’lg 1161 Héllg: AU1 = Vlcv (T "'Tm)

Nhiét lwong 6xy truyén sang hydrd:

5 TmR
0 =V CH+DRI-T) ==

(T =T,) ~1090(J)

1

Cac ban ¢6 10i gidi ding: Vi Thi Nga, Trdn Thi
Trang 12 Ly THI% Chuyen Lé Hbng Phong, Nam

DPinh; Ddng Khinh Phirong 11 Ly THPT Chuyén
V& Nguyén Giép, Quing Binh; Nguyén Tdt Chung
12A3 THPT Chuyén Vinh Phtic; Lé Ky Nam 10 Ly
THPT Chuyén Ha Long, Quang Ninh;

TH4/153. Mot dién tich diém g, khdi heong m duoc
treo boi mot day manh c6 chidu daz L ¢6 mét déu

¢ dinh, dat gan qud cdu kim logi ndi dat. Dién tich

diém nay coi nhw mét con ldc todn hoc. Pau co dinh
cua con lac cach tdm qua cau mét-dogn I Bé qua tdc
dung ciia trong trieong.

. Iinh d6 Ion cia lyc dién tdc dung lén dién tich
d‘zem q khi  ddy treo lam vo&i dudng noi diém treo va
tém qud cdu mt gocava chira hmmg cila no.

b. Xdc dinh thanh phan lie nay theo hucmg vubng
goc voi ddy treo theo I, L, R, ¢ vd ¢.

¢ Tinh 14n 56 dao dgng bé ciia con lic.

Giai. Xét mot qua cAu kim loai ban kinh R, ¢6 thm
cach qué ciu nhifm dién q mét doan d.

. kg kO
Taco: Vy=——-—
Slacol ¥y d-R 4 (1)
kq kQ |
= 2
* d+R 2R-a @
Do qua ciu ndi dit nén Va=Veg=0 (3)
- R Rd -R*
Twr (1), (2) va (3) suy ra: Q=q.;;a——~ 7 :
¢ L
&
‘B—'n 3.
H

Taco: d =v/I2 +I> —2LIcosa

R R
Q q__q I

10

“’ Ve 'l'L —z.u,bosa'
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‘‘‘‘ . \IMIY&TUGTIE

P —

== Lc dién tac dung 1én qua cau la:

2R 2

kg© —d
oo kg kg g%
d= 27 2 2
ool (2 ()
d— o

Ty \

quR\/lz +I2 2Lcosa

2
(12 +L2 —2IL cos a—R2 )

b) Véi goc o bé, ta ¢d: sina = tanal

- CH=Lsine

OH =]-Lcosa
042 + 4aH? —_0oH? _
2.04AH

=cosff=

(12.4-1.2— 2L1 cosa)+ Lz sinZr — (l + I2cos2a—2iL cosa)
2d Lsing
2 . 2 2 .
L (1+s1n a —cos a') 3 2L2 sin2 o Lsing
- 2dLsina

2dLsine d
quLR sina

_ 2
()

¢) Phuong trinh dinh lugt I Niu-ton: 7, =mé

Doabénéanf-'—.-'chosﬁz

.

Chleu 1én phuong tiép tuyen
kq LRsina

~F, =mLa" < - 5 =mLla" (*) .
' 2
(-0}
Véiobé: sina~a;d=I-L
2
> ea"+ kiR 50 =0
2 9
(L) -r
2
11 kg*R
:'f:\?_zﬂ' \2 )
“(1-L) -r

THS/153. Mot ngudi cén thi dwa cip kinh xa dan

khoi mdt minh va trong khi quan sat mot vt ding
yén. Nguoi do mt ngac nhién khi thdy rang lic d‘au
VGt cir nhd dén réi sau do dit nhién tré nén to dan,
Hay gidi thich tgi sao.
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- Gidi. Ki hiéu khoang chch tir vat dén kinh 13 4,
" khodng cach tir 4nh dén kinh 1a d, khoang cach tir
" vat dén mét 13 Z, tidu cu cta thiu kinh 13 -f, chidu cao

vatla .
Tacoé d'= &

+f
Chidu cao cia dnh 13 A = Lh

+f
Kich ¢& anh phu thude géc nhin tir mt:

= K k h
I-d+d  d(—dy+fl

Kich thuéc nhd nhét quan sat duge khi d = //2 nén ~

lac dAu nhin thiy vitietnhé din rdi san d6 d6t nhién
tré nén to dan.

Cic ban c6 1o gidi dang: Lé Ky Nam 10 Ly THPT Chuyén
Ha Long, Quang Ninh,

DANH CHO CAC LOP KHONG
CHUYEN VAT LY °

L1/153. Mt vt co khdi heong m = 2kg dwgc thi tw
do tir trang thai nghi ¢ @6 cao h = 0,5m so voi mdt
ban. Vit triegt khdng ma sdt trén mat nghiéng tao voi

phuong ngang goc 0 = 30°. Mdt nghiéng dugc  giit cb
dinh trén bdn co dj cao H = 2m so véi mat dat

(a) Tink gia 16¢ ctia vt trén mdt nghiéng.

-(b) Tinh téc dg ciia vdt khi nd roi mat nghiéng

(¢) Vat do roi cach chin ban khodng R bc%ng bao nhiéu?
(d) Tinh thoi gian tie lic tha vt toi lic no cham ddt.

() Khdi huong ciia vt cd dnh hudng toi che két qud

& trén khong?

Gidi. (a)Gia tbe clia vat trén miit nghiéng:
F+N=ma—>a=gsm9=5(m/s?)
(b) Téc db cta vt khi réi mit nghiéng::-

11




%mvg =mgh — v, =./2gh ;Jﬁ m/ls

Sau khi r&i mit nghiéng, vt chuyén dong nhu vat bi
ném xién chéch xudng theo phuong tao véi phuong
ngang gbc 0 va tbe d6 ban déu Vo

(c) Thai gian tir lic vat roi mit ngh1eng to1 lae vat

: 1
cham dit: H=v,sind.t, += 5 ng

Thay s6, giai phirong trinh bc 2 ta dugé £, 0,494 s
Tam xa vét bay dugc R=v,cos ot, =135 m
(d) Thoi gian vt tru’q’t trén mét nghiéng: -

1
"z 2gt —» 1, =0,447(s)

Tdng thdi gian chuyén dong ctia vat: £, +1, =0,941(s)

(e) Khéi lugng ciia vat khong anh hurong t6i cac két
qua &-trén.

1.2/153. Chzeu mor tia sang tmng vdo mdt bén clia
mét ling kinh thiiy tinh co goc chiét quang 60° dudi
gbc 161 50°. Do dnh séng tring la tong hop cia cde
dnh sdng cé mau bién thién lién tuc tir 36 (R) dén tim
(V) va chiét sudt cia thiy tink véi cdc dnh sing cé
mau khdc nhau la khdac nhau nén tia sdng m:"fng Sau
khi di va khoi ldng kinh bi phdn tich thanh mét chiom
sdng c6 mau bién thién lién tuc tir 36 dén tim. Trén
hinh vé biéu dién dwong di ctia mt 56 tia sang ung
V6i cdc mou co ban. Chiét sudt cia lang kinh d8i véi
anh sang do va dnh sdang tim twong ting ld I 62 va
1,66. Tt mk g6c mo cua chum sang mau.

Anh séng tring

Goe md chia chiim v
séng mén
Man
Giai, Xét tia do:
sinip = ng sinr, —> ry, =28,22°

rp=A—r, =378
sinily = 1, sinr} — i, = 58,56°

Tucmg e, xét tia tim

| ;kAz

‘ = A, =y4+4y4(yz+2):y4

sing, = n, sinr, — 5, = 27,48

rp=A-r, =32,52%

sinify = n, sinry — iy =63,17°

Géc md ciia chum sang mau: Ai' =i, — i =4,61°

L3/153. Vét c6 khoi leong m| = kg duwoc ndi véi 1o

xo ¢6 dj cimg k = 100N/m nam can bdng trén mdt

phang ngang nhdn. Vit thie hai cé khéi lwong my =
Tkg dugc ép sit vao vit 1 va ddy cho 16 xo nén mot
doan A = 20 cm.

(a) Sau khi dwoc tha ty do, 2 vt déu chuyén dpng
sang phaz Khi t¢i vitrican bdng, my tach ra khoi m,
va chuyén dpng déu véi tbe dp v. Tinh v.

(b) Tink khodng cdch gitta 2 vit khi [0 xo dat 43 dan
cye dai.

Giai. (a) Ngay trude va sau khi tach nhau, 2 vt ¢6
cling toc d9. Ap dung dinh luat bdo todn co ning:

5 m,)? =_ng_>v=o,s(m/s)

(b) Sau khi 2 vat tich nhau, vat 2 chuyén dong thing
d&u con vat 1 dao dong diéu hoa véi chu ki

T = 2ﬂ\/z 0.67(s) va bién db
/

2mlv — A =0,15(m) .
Khi 16 xo dat 4 dan cyc dai thi m; cidch VTCB mét
khodng:4, cdn m, dd di ra xa cach VTCB doan

r 3z
8, Vz—E(m) .

Khoang cach gifta 2 vat As=s, - 4 = 8,6(cm)
DANH CHO CAC BAN YEU TOAN
T1/153. Gidi phirong trinh nghiém nguyén

X =y? (x+y4 +2y2).

Giai. Ta nhan thiy néu (x, y) 12 nghiém cia phurong

trinh d4 cho thi (x, -y) cling 1a nghiém cta phuong

trinh &3, do d6 khéng mét tinh téng quét ta gia si
y20.Tacod x* =3* (x+y4 +2y2)
<:>x2—xy2—y2(y4+2y2)=0

( 4 y2 + 9)

pé phuong’trinh ¢6 nghiém hguyén thi Ax 14 s6 chinh
phuong. Néu y = 0 thay vao phuo‘ng trinh ban déu ta
¢6x=0.Néuy =0 suy ra 4y* + 9 14 s6 chinh phucmg

DAt

12

2 2
17dh "1'_)’ 'I'7—H’l, Intl\]
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= (m-2y)(m+2y)=9=1.9=33. Vi
y,meN,y 21 nén chi xdy ra cac trudmg hop

mo2y=l MY iy = 2 thay vao ph
2y =9 ye2 Giy= ayvaquong

trinh ban dau ta c6

s x=12 .
X -4x-9%=0 .
x=-8
Viy phuong trinh ¢6 cic cip nghiém (x; y) 1a
(0;’0),(12;2),(12;f2-),(—8;2) va (-8;,-2).
Cac ban c6 10i gidi ddng: Nguyén Thi Tric Ly, 16p 11 Hoa
2, Lé Cdm Huyén, 16p 11 L§, THPT Chuyén Qubc Hoc Hué.

T2/153. Cho cac s6 a, b, ¢ > 0 thod man abc =&
Chitng minh ring
1 1. 1

+ + >
J@+1 B 41 NP+
> fla+1)(@?-a+1)=Va'+1

2
ens L a“+2
Giai, Ta co

.:>—-——1——22L‘. Do d6 ta chi c¢in ching mith-
N+l @ +2
a+2 P+27 42
2 2 2 0
Ta co —+ + 21
a+2 b +2 F+2

Ck\g‘(azbz +b%c? +c2a2)+8(a2 +b? +é2)+24 >
a*b*c? +2(.a;2b2 +b%c? +c:2c12)+4(a.r2 +b° +c2)+8
& 4(a®+b"+c*) 248 (*). Mt kbac, ta c6

a® +b* +c* 2 3% a2t =12

Do d6 (*) ludn ding. DPPCM.

Céc ban c6 101 gidi ding: Ngé Thanh Phuong Thdi, 16p
10A2, THPT Chéu Thaoh 2, Bdng Thép; Nguyén Cink
Minh, 16p 8A, THCS Ha N§i — Armsterdam, Ha N§i; Lé Hién
Khai, 16p 10T, THPT Chuyén Hoang L& Kha, Tiy Ninh.
T3/153. Cko tir giagc ABCD ¢6 hai duwong chéo BD
va AC cdt nhau tai O. Goi M, N lan luot 1 trong tém
ctia tam gidc ABO, CDO, E, F lén hegt 18 truec tim
cua tam gide ADO va BCO. Chirng minh MN vudng
goc voi EF, '

Giai. Goi Pla trung dlem AB,Qla trung diem CD.Ta

co MN song song PQ. Mat khac PQ (AD + BC)
= EF PO = (OF OE)(AD+BC)
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VATV & TUCITRE

GIUP BAN ON THI DAI HOC |

NHUNG CAU HOI KHO TRONG BE
THI THPT QUOC GIA

PE BAT
Cau 1: Mbt chét diém dao dong dleu hoa co van tde
cye dai 60 cm/s va gia tbc cuc dai Zn(m/s ). Chon

mébe thé ning tai vi tri cin bing. Thoi diém ban dau
{(t=0), chat diém c6 van toc 30 cn/s va thé ning dang

ting. Chit diém c¢6 gia téc bing w(m/s*) 1n dAu tién & -

thoi diém

A, 0,35s.  B.0,15s.
Céu 2: ‘Cho hai v4t dao Av
dong diéu ]:}f)a doc theo |
hai dudmg thing cing song ' o
song voi truc Ox. Vi tri céin '
bang ctia mdi vit nam trén 1~
duong thiing . vudng géc 0
voi tryc Ox tai O, Trong
hé truc vudng géc xOv, 13
dudng (1) 1a @b thi biéu
dién méi quan hé giita vén

C.0,10s. D.025s,

‘FH

tbc va li d6 coa vat 1, dudng (2) 12 @b thi bidu difn méi
q_uan he glua vén toc va li d6 cha vét 2 (hinh v8).

S|

FAD-0E C)

OB AE + ODCF] 0.

M|J—‘ MI)—* N!H M!r—*

=5(0F
-
- | OB(OD + DE -04)+ 0D(0B + BF - OC |
=3[0

D o c
Do d6, PQ vudng goc v6i EF, ma MN song song PQ
nén MN vudng gbc véi ER. DPCM.

Céc ban c6 1o gidi ding: Nguyén Canh Minh, lo‘p 8A, THCS
Ha N6i - Amsterdam, Ha Ngi; Lé Hién Khdi, 16p 10T, THPT
Chuyén Hoang L& Kha, Tay Ninh.
(Xem tiép trang 17) &= 3

(OB+BF OD 04)- (OD+E€°)((TC’—58’)}




VATIY&TUGITRE e

Biét cac lwc kéo vé cuc dai the dung 1én hal vit trong -

qué trinh dao ddng 13 bing nhau. Ti sé giita khéi
hugng cia vit 2 véi khdi lugng céa vit 113

A l. B.3. C27. D.-L.

27
Cau 3: Hai con Iic 16 xo glong hét nhau dit trén cliing
‘miit phing ndm ngang. Con ldc thit nhét va con Fic thir
hai cung pha vdi bién do 14n lwot 13 3A va A. Chon mbe
thé niing clia m&i con lic tai vi trf cAn bing ctia né. Khi
dong niing clia con lc thir nhét 13 0,72/ thi thé ning caa
con lic thir hai 12 0,247, Khi thé ning ctia con lic thir
nhét 12 0,097 thi dong ning ciia con ldc thit hai 1
A.0317  B.0,01J. C.0,08/. D.032J

Céu 4;: Mot con 15c 10 %0 treo vao mot diém cb dinh,
dao dong didu hoa theo phuong thang ding. Tai thoi
diém 16 xo din 2cm, tde 46 cta vat 13 4\/§V'cm/s; tai
théi diém 10 xo déin 4em, toe d6 coa vét 1a 642V er/s;
tai thoi diém 10 xo din 6em, tbe dd cia vét 13 3v6v
em/s. LAy g = 9,8m/5%. Trong mot chu ki, tbe d6 trung
binh ctia vt trong khodng thoi gian 16 xo bi ddn c6
gid tri ghn nhit v6i gid tri ndo sau day?

A.1,26m/s. B, 143n1/s C.121m/s. D.1,52m/s.

Caus: O miét chét 10ng ¢0 hai nguon két két hop diit
tai AvaB dao djng diéu hoa, cung pha theo phucrng
thing dung. Ax 13 nita dudng thing ndm & mit chét
léng va vudng goc vai AB. Trén Ax c6 nhimg diém
ma cac phin tr & d6 dao dong véi bién dé cuc dai,
trong d6 M 13 diém xa A nhét, N 1a diém ké tiép véi
M, P 12 diém k& tiép v6i N va Q 12 diém gin A nhét.
Biét MIN = 22,25 cm; NP = 8,75 cm. D6 dai doan QA
gin nhét véi gid trj ndo sau day?

A.1,2cm. B,42cm. G 2,1cm.

Cau 6: Mot sgi diy dang cO song dlrng n dinh. Séng
truyén trén diy co thn s6 10Hz va budc song 6cm.
Trén day, hai phén tit M v N ¢6 vi trf cén bang cach
nhau 8cm, M thude mét bung séng dao dong diéu hoa
véi bign do 6mm. Lay n° = 10. Tai thoi diém t, phin
tir M dang chuyén dong voi tbc @ 6m (cm/s) thi phin
tir N chuyén dong véi gia toe c6 d6 1on 1a

A 63m/s%,  B.6V2m/s® . 6m/sc. D, 3m/s.

Céu 7: Cho 4 diém O, M, N va P nim trong mot moi

D. 3,1lcm.

© freong truyen am Trong d6, M va N nim trén nira

dudng thing xudt phat tir O, tam gidc MNP 13 tam
giac d&u. Tai O, dit mot ngubn &m diém c6 cong sudt
khéng dbi, phat &m dang hucmg ra mdi triedng. Coi
mdi truedng khong hép thy am. Biét mirc cudng do 4m

tai M va N lan lwot 13 50 dB va 40 dB. Mtrc cudng

ddamtai P13

14

A.43,6dB. B.388dB. C.358dB. D.4l,dB.
Cau 8: Djt dién dp u =220v2 cos(100x1) (u tinh

bing V, t tinh bing s) vao hai diu doan mach AB nhu

hinh v&. Biét cudn déy 1a cudn cam thudn, R =200

va cudng d6 dong dién hiéu dung trong doagn mach -

bing 3A. Tai thoi diém t thi » = 220v2V. Tai thoi

didm t -+ 3(1)—6 s thi cuong &b dong dién trong doan

mach bing khong va
dang giam. Cong
suat fiéu thu cia

R L MC B
cha ]
doan mach MB biang

A, 180W. B.200W. C.120W. D.90W.

Cau 9: Dit dién ap u = Uv2cos(ar) (véi U va o
khong dbi) vao hai du doan mach AB nhu hinh v&, R
13 bién trd, cudn cam thudn ¢ d6 tyr cam L, ty dién c6
dién dung C. Biét LCw® = 2. Goi P 1a cdng sudt tidu
thy clia doan mach AB. D6 thi trong hé toa dd vudng

" g6c ROP biéu didn sy phu thudc ctia P vao R trong

tredng hop K mdé tng véi dudng (1) va trong trudng
hop K dong L'mg véi dudmg (2) nhwr hinh v&, Gid tr]
cua dién trd r bing

) o
_____________ Q8
[ (1
Y T
0 T >
20 Ry
A, 180Q. B, 60Q. (. 20Q. D,9%0KQ.

Cau 10; Bit dién ap u = Uocos((ot) (U Vi © khéng
d51) vao hai diu doan mach mic ndi tlep gbm: dién
trd, cudn cam thuén va ty dién c6 dién dung C thay
ddi duge. Khi € = C, thi dién ap hidu dung gifta hai
ban ty dién dat gi4 trj cyc dai va cng suht ciia doan
mach bing 50% cong sudt cia doan mach khi co
cong hudng. Khi C = C; thi dién 4p gilta hai ban tu
dién c6 gid tri hidu dung U va tré pha @, so v6i dién
ap hai dAu doan mach. Khi C. = C, thi di¢n dp giita
hai ban tu dién co gia tri hieu dung U, va tré pha 0,
so voi dién ap hai déu doan mach. Biét Uy = Uy

T : LA
9= ¢+ . Gid tri , bing

AL BZEZ oI b
T4 12 *9° :

o a

N

Céau 11;: Tt mét tram dién, dién ning dudc truyén
tai-dénnottiéu-thubang-dudmg-diytai-diénmdt pha.
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‘A 3mm.

Biét cong suit truyén dén noi tidu thy luon khong d6i,
dién ap va cudng d¢ dong dién lubén cung pha. Ban
ddu, néu & tram dién chua sir dyng méy bién 4p thi
dién 4p hiéu dung & tram dién bang 1,2375 l4n dién
&p hiéu dung & noi tiéu thy. bé cong suft hao ph1 trén
dudng day truyen tai giam 100 14n so véi e dau thi
& tram dién cin sir dung méy bién ap cb ti 18 s vong
déy ciia cugn thir chp véi cudn so cip 1a

A. 8.1 B. 6,5. C.7.6. D. 10.

Céu 12: Hai may phat dién xoay chleu mdt pha dang
hoat dong bmh thudng va tao ra hai suét dién dong co
cling tin sb f. R6to clia may thi nhat co p, cip cuc va
quay véi tbe 3o ny = 1800 vong/phit. Réto cha may
thir hai c6 p, =4 cip cuc va quay voi téc do n,. Bidt
n, ¢b gia tri trong khoang tir 12 vong/gidy dén 18
vong/gidy. Gid tri cia f1a ’

A.54Hz. B.60Hz.. C.48Hz D, 50 Hz.
Céu 13: Tt khong khi, chiéu chim sétfg hep (coi nhur
mot tia sang) gbm hai birc xa don sz”'lc‘méu do6 va mau
tim t61 mit nwde véi goc téi 53° thi xdy ra hién tuong
phén xa va khuc xa. g}fét tia khic xa mau doé vudng
g6c vai tia phan xa, goc gifta tia khtic xa mau tim va
tia khiic xa mau d6 13 0,5°. Chiét suat ctia nudc dbi
v6i tia sdng mau tim 13

A. 1,343, B.1312.  C. 1,327. D, 1333
Cau 14: Mot thiu kinh hi tu c6 tidu cy 15cm. M
14 indt diém ndm trén truc chinh cia théu kinh, P 1a
mét chét diém dao dong diéu hoa quanh vi tri cin
bing tring v&i diém M.-Goi P’ 13 anh cta P qua théu
kinh. Khi P ddo dong theo phuong vudng goc véi tryc
bhinh, bién d6 Scm thi P” 14 anh 40 dao ddng vai bién
d6 10cm. Néu P dao dong doc theo tryc chinh.vai tin

s6 5 Hz, bién d6 2,5cm thi P’ c6-tbe d6 trung binh

trong khodng thdi gian 0,2s béng

A.1,5m/s. B, 1,25m/s. (C.2,25m/s. D.1,0m/s.
Cau 15: Trong mét thi nghiém Y-ang vé giao thoa
v6i 4nh séng don sic, khoang cach hai khe khong
d6i. Khi khoang céch tir miit phing chita hai khe t&i
man quan sat 1a D thi khodng vén trén man 13 1mm.
Khi khoang cach tir mit phiing chira hai khe t6i man
quan sét l4n lugt 13 (D - AD) va (D + AD) thi khoang
van trén man twong tng 13 i va 2i. Khi khodng cach

_ tir mat phing chira hai khe t6i man quan sat la (D +

3AD) thikhodng van trén man 13
B.35mm. . Z2mm. D, 25mm.
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Cau 16: Trong thi nghiém Y-ang vé giao thoa 4nh
sang, khoang céch giira hai khe 1& 0,5mm, khodng

cach tir mit phing chira hai khe t6i man quan sat la
2m. Ngudn sang phit ra v6 sé 4nh sang don sic co
budce séng co bude séng bién thién lién tyc tir 380nm
dén 750nm. Trén man, khoang céch gin nhét tir vén
sang trung tAm dén vi tri ma & d6 co hai birc xa cho
vin sang la

A. 9,12mm. B. 4,56mm. C. 6,08mm. D, 3,04mm.

Céu 17: Trong thi nghiém- Y-sng v& giao thoa anh
sang, nguon S phét ra ddng thoi ba bire xa don sdc ¢d
bude song lin lugt 13: 0,4um; 0,5um va 0 ,opm. Trén
man, trong khoang gifra hai vén sang lién tiép cing
mau v&i vén sdng trung tam, 56 vi tri ma & d6 chi co
modt birc xa cho van sang 1a

A.27.  B.34.  C.14  D.20.

Céu 18: Theo mAu nguyén tir Bo vé nguyén tit hidrd,

coi &lectron chuyén dong tron déu quanh hat nhén
dudi tic dyng cla lyc tinh dién gitra électron va hat
nhan. Goi vy va vy lan lugt 1 toc d6 clia electron khi

n6 chuyén déng trén quy dao L va N. Ti s6 —L L bang
Y
A.2.  B.025. C.4  D.OS
Cau 19: Gia stt & mdt ngdi sao, sau khi chuyén héa
toan bd hat nhan hidrd thanh hat nhan ;He thi ngdi
sao Iic nay chi c6 y;He véi khéi lwong 4,6. 1032kg :
Tiép theo d6, ‘He chuyen héa thanh hat nhén ;C
théng qua qué trink tdng hop $He + jHe + jHe — 4C
+ 7,27 MeV. Coi toan b§ ning hrgng téa ra tir qua
trinh tong hop nay déu dwoc phat ra véi cong suht
trung binh 14 5,3. 1030W Cho biét 1 nim bang 365,25 -
ngay, khéi lwong mol cia fHe 14 4 g/mol, sb A-vb-
ga-dré N, = 6,02.1023mol"1, leV =1,6.107"°J. Thoi
gian d& chuyén hoa hét ;He & ngdi sao niy thanh '2C
vao khodng
A. 481,5 triéu nim.
C. 160,5 nghin ndm.

B. 481,5 nghin ndm.

D. 160,5 triéu nam.

Céu 20: Nguoi ta dung hat prétdn cd ddng ning
1,6MeV bén vio hat nhan ;Li dimg yén, sau phin
ttng thu dugc hai hat gidng nhau ¢6 cling dong ning.
Gia st phan Gng khong kém theo birc xa y . Biét ning
lwong t6a ra cia phan {mg 1a 17,4AMeV. Ddng nang
cua mdi hat sinh ra bang _

B. 9.5MeV.

A, 7.9MeV.
C. 8,7MeV. D. 0.8MeV.
(Xem ddp an trang 21) &

16




GIUP BAN ON TAP

CHUONG I VAT LY 10
PONG HQC CHAT PIEM

Bai 1: M6t con méo chuyén' doéng trén mot dudng

théng x'x. La mdt ngudi quan sat chuyén déng cua
con méo, ban thyc hién cac phép do vat 1i va xay
dung duge db thi sy phu thudc vén tée clia méo theo

thdi gian nhw hinh bén.

a) Tim vén tdc cia méo & thoi dlem t=4svatr=7s.

b) Viét phuong trinh chuyén ddng va tim quéng
dudng méo dd di duge sau 7s. Coi rang con méo
chuyén ddng tir goc toa dj.

Vi
{cm/s)

S|l =, W R Loy oo

e~ @

Bai 2: Cac ki sy ctia mot doan tau chd khach di
du lich tai diém tham quan gdp mot chiéc tau ché
hang céch tau minh 200m vé phia truéc trén cing
mjt duong ray. Tau chd hang dang chuyén dong v
téc dd 15m/s va cing huéng véi huéng chuyén dong
cla tau chd khach. Cac ki su cia tiu chd khach ngay
13p tirc 4p dung h¢ théng phanh gdy ra mdt gia tbc
khéng dbi, nguo’c v6i huéng van toe cua tau, c6 dj
16n 0,1m/s? trong khi tdu ché hang tiép tuc chuyén
déng voi van tbe khong dbi. Biét rang, ngay trude khi

_ phanh, tau ché khach chuyén dong véi toc d6 25m/s.

- ban cich toa nha bao

a) Hai tau c6 va cham véi nhau khéng, tai sao? Néu
¢6, not xay ra va cham & dau.

b) D¢ hai tau khéng va cham nhau, tdu ch& khach
phéi dugc phanh lai v&i gia toc co d§ lon t6i thiéu
bing bao nhiéu? _ J

Bai 3: Tro dua dcy (cdc bgn khong nén lam theo nhé!)

Ban dang & trén n6é¢ mot tdéa nha cao 46m so véi .

mit dit, ban cGa ban c6 chidu cao 1,8m dang & mat
dat chuyén dong vé
phia toa nha véi tde
d6 khong i 1,2m/s.
Ban mudn tha mét qua
tring roi tring diu
ngudt ban cla ban,
coi rang trimg roi tir
do va roi sat tba nha,
vay can tha qua trimg
khi ngudi ban cia

nhiéu? Liy gia tdc roi
ty do 14 9,8m/s”.

Bai 4: Tai trung tdm nghién ciu Ames ctia NASA sir
dung may li tdm I6n “20-G” dé kiém tra tic déng cha
gia tbc 16m dén phi cong thi nghiém va cic phi hanh
gla ‘Trong thiét b nay, mot tay quay dai 8,84 m quay
déu trong mijt phing nam ngang, truc quay thing
dimg. Mot dau tay quay gén vio truc quay, déu con
lai 13 chd nim ciia cac phi hanh gia. Phi hanh gia nim
doc theo tay quay ndy, d4u & phia ngoai chin & phia
trong. Gia tbc 16n nhét trong qué trinh quay 14 12,5g.
a) Toc 46 dai t6i da ma phén dAu phi hanh gia dat dioc?

b) Gia téc cita phin ddu va phan chan khac nhau bao
nhiéu biét rang phi hanh gia cao 2m.

¢) Sé vong ma tay quay quay trong mét phirt? Ldy
g=9, 8m/s”.

Bai 5: Cho hai duong théng ddng quy hop véi nhau
mot goc o, ngudi ta cho mdi dudng thang nay chuyén
dong tink tién ngwoc chidu nhau véi tde 46 khong dbi
1an fuot 14 v; va v,. Xac dinh téc d6 cia giao diém
clia chung.
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CHUONGIVATLY 11
PIEN TICH. PIEN TRUONG

Bai 1: Trén hinh v& 3 dién tich dlem cé cing 49 lorn
nam cich déu trén truc nim ngang.

| a) Chi 5 loai ctia mdi dién tich va giai thich.

" b) P§ 1on clia cudng dd dién trudng nho nhit tai

(nhitng) diém ndo trén duong thang ndi 2 d1en t1ch‘?
Vi sao em chon nhur viy?

Bai 2: Hiy tadng tirong em co6 2 chiéc hép nho, mdi
chiéc chira 1g proton. Mt chiéc dit tai Trai Dat va
chiéc con lai dat trén Mat Trang. Ching duge nbi véi

. nhau béi mdt sei day rat dai va rat nhe,

a) Em hily tinh lyc cang diy. Em ¢6 cAn tinh t6i e
do Mat Tring va Trai Dat tac dyung 1én céc proton
khéng? Tai sao? .~

b) Em héy tinh luc hap din gitra 2 chlec hop d6. (Em

hdy ty tim va stk dyng nhu'ng kang 56 can dimg trong
bdi nay nhél)

Bai 3: Hai dién tich diém 2~
Q v+ q gay ra tai diém P -[
dién truong £ nhu hinh v,
a) Xéc dinh loai dién tich
va @5 lom cia Q.

b) Néu dign tich nim _
bén dudi 13 dién tich am d
thi dién tredng E.c thé
c¢d phuwong nhu hinh vé
khong? Tai sao? te

Bai 4: M{t electron duge ban vao mdt ving khong
gian ¢6 dién tnrong deu gma hal ban kim loai & chinh
giita hai ban nhw hinh v&. Biét téc d6 diu cta electron
14 vy =1,6.10°m/5-va n6 vira viin cham t6i mép ban
trén khi ra khéi dién trudmg.

a) Tinh d§ 16n ctia cuong do dién trudng.

b) Néu thay electron thanh proton véi van tbc dau
nhu trén thi proton c6 cham vao béan kim loai khong?
Neu c6-thi vi tri cham ban kim loai cach mép ngoai
ctia ban bao nhiéu? Néu khong, hiy xac dinh huéng
va d0 Iém van tdc cta proton khi ra khoi dién truong.
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D gl hol o1 (\/a 1+Jb 1+\/C 1) _
===y . G

IDodo a+b+c>(Ja 1+Jb 1+\/c";f

VAT LY &TUSIT

.¢) So sanh qui dao chuyen dong cta electron va
. proton va giai thich.

d) Thao ludn 1y do ta cd thé bo qua tac dung cua trong
lyre trong ca hai trrdng hop cia bai toan nay.

e—— 2.00cm —

Bai 5: Ba ban kim loai hinh vudng A, B, C ¢d d6 dai
canh 12 cm va chleu day 1,5 mm duge bd tri nhw
hinh v&. M&i 16p g1ay c6 chidu day 0,45 mm va hing
sb dlen mo6i 4,2. Piém a duoc noi vdi cye duong clia
nguon :

a) V& so d6 bd tu va xéc dinh déu dién tich trén céc
ban ty. :

b) Xac dinh dién dung coa ci bd tu

gidy Kim logi

)

/7

(Xem dap an trang 24) =

BINH CHINH ( Tzep theo l‘mng ! 3)

LTS DO 50 xuat 1 ong. khau che ban s

VL&TT S 155 c6 mot 50 3 167 ciia phan DANH CHO

CAC BAN YREU TOAN Toa sogn chdn thanh cdo

15 cung ban doc va sua lai m'm' du’o*z day Mong ban'
doc thiong camf ) : o -

EBe ra‘T2/155. (trang 6)
trong do k1 hleu % nghla la dau tai v1 iri do la dau

"+l| hoac dau !l L]

Lol gidd T2/152. (trang 10)

: a e S
el s e
a'b c a'b c

@ b :c=‘.' a+b+c

\/a+b+c>\/a 1+Jb 1+Jc 1, DPCM
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VATV ETOOETIE e

TIM HIEU SAU THEM ... (tiép theo trang 4)

A

:
a) Chimg t6 ring tir truong do vong déy tao ra tai

nhu‘ng dlem cach xa tdm vong déy (|r| >> a) cod the
biéu dién gin dang dudi dang

" Mﬁ

i - , trong &
dn r

— 1.r. . :
M:Ekj)axda 1a mdmen tir clia vong day.

b) Cac dudng sic tir ndm trong mdt mit phing chira

truc Oz c6 phuong trinh dang r = #(0). Phén tich vécto

cam tmg tir thanh hai thanh phin B_va B, (Hinh 4).
Viét biéu thirc cha B,, By va phuong trinh » = #(8).

Az

>

~
T~

-
-

-
- I
-
- - —

2. Coi tir truomg Trai Dit gidng nhu ¥ 1. Ta sir dyng
hé toa d cau ma mit phing xich dao vudng goc véi

‘mémen ti¥ (goi 13 mit phing xich dao tir, nghiéng 110

so véi mit phing xich dao dia 1y).

Khi cac hat mang dién. bay tir vil tru dén Trai Dit,
tuy thudc vao hudmg va dé 16n cia van tbe, chiing cé

~ thé xuyén qua, hoid bi phan xa bay ngugc lai hodc

bi giam gift trong tir trwomg ndy. Coi hé quy chiéu
gin véi Trai Dit 13 quén tinh, bé qua chuyén d6ng tr
quay ctia Trai Dét va trong truong clia né.

a) Chfmg ) r&ng khi mot hat khéi luong m, dién tich

fa) f‘l‘l'l'l'ﬁ?t:l

b \.uuaJ\J

18

sin’ B[mr2 i‘ﬂ_'_h M
dt

] durge bio toan.
i r

b) Xét hat & xa v cling chuyén déng dén Trai Dt véi
vén toc v nam trong mét phang xich dao tir (6 = n/2).

Goi b 1a khoang cach tix tdm Trai Dat dén phuong ban

dau cia vén tdc. Txm khodng céch cyre tidu tir hat t6i
tAm Trai DAt.

3.Né&u van téc ban déu ctia hat khéng nim trong mat

phﬁng xich dao tir, chuyén dong cta né rét phic tap
nhung ta s& méd tané don gian hon bing mdt s phép
gan ding. Xét truong hop céc hat bi giam giit trong
tir trudng cta Trai Dat. Chuyén déng clia hat co thé
phéan tich thanh 3 chuyén dong thinh phn véi cée
chu ky 1, 15, T3 tuong tng (13 >> 1, >> 1),

/ kd
i} Chuyén déng quay trén mot quy dao tron vudng
goc voi dudmg sire tir; '
ii) Chuyén ddng trueet doc theo dudmg sirc tir;
(Hai chuyén ddng trén tao thinh chuyén déng xoén e
trong mit phang kinh tuyén ¢6 dinh nhw trén hinh 5).
iif) Chuyén déng quay cGia mat phing kinh tuyén
xung quanh truc mémen tir.

a) Néu bén kinh chuyen ddng tron &l nhé, ta co thé
coi tir truong 13 déu. Phén tich van tdc ¥ ctia hat thanh
hai thinh phin _vudng gbée ¥V, va song song v,, véi tir
trudmg. Tim biu thirc cia ban kinh va tin sb goc cia
hat theom, ¢, B, v .

b) Khi tim quay cta hat chuyén dong doc theo dudng
sirc i, tir tru(mg 06 dd 1ém thay d6i. Trong hé quy

chiéu gin Vcn tam quay, tir tru'cmg bién thién theo thei
gian. Chira rang néu tir truong bién thién dii chim thi

tir thong gl qua dién tich chin bdi quf dao quay cla

hat 13 hing s0, tir d6 suy ra mdmen tir trong chuyén

déng tron ciia hat 13 hang sé.

¢) Khi lai gan hai cire, tir trudng manh 18n, ban kinh

quay giam, do vy van toev , ting 1én. Bao toan nang

lu'orng doi héi van toe trwot v, gidm. Tai diém ma
=0 thi hat du‘ng triegt va sau do truqt ngucfc lal
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vi trf diém guong theo gia tri goc oy Ia gbc tao bm

phuo‘ng chuyen dong cha hat va dudng sic tir khi hat
chuyén dong cit mat phing xich dao .

Eﬁ Tim biéu thirc tinh chu ky trugt T, theo v, 0 v
oang cach R, tir hat tGi tam Trai DAt tai mit phing
‘xich dao. |

e) Tim chu k¥ quay 7, cia mit phang kinh tuyén
xung quanh tryc mdmen tir.

Cho:

- Tich véeto kép &x(bx¢)=b(38)-3(ab)

- Phép gin ding A ~i3+ 3f5..7i khi r>>a,
|r al r r

- Cac thanh phén cta vécio van tbe trong toa d6 ciu

' _(dr d .
(Vr,VB,V¢)— E,r-c—l?rsmﬂg

Giai. 1. T truong thu dwoc bing cach tich phén doc
theo vong diy B= (:]S Ho M
[7-af

a) Lai nhimg diém c4ch xa tdm vong day r>>ata
1 1 37d
khai trién ——~—+ Sa
|1' - a| T r

- Thé vao tich phan trén

7 Bl [(ﬁda?r Sf)daxa 31‘_::1(1a %—qS—wd“ _.]

4
- Tich-phén thir nhét bang khong cho mét dudmg cong

I

kin bét ky. Tich phan thi 2 va th 3 sau khi liy s& ty -

18 voi i} , cOn tich phan cubi ty 18 véi i4 nén co thé
I ' r
bo qua.
My daxd 3r a :
-Conlai B= .471[ cﬁ ey + xr}

ii{ﬂcﬁ «di+ 5[ (i) xr}
$(7a)da=Pd[a(a. ] gSada }=—¢a(dar)
(i) daﬁ—{qua a.(daf)} =
=%§>|:dﬁ( ~a( dar} <f)(axd

SO 156 THANG 8 - 2016

b) Vécto cam g
tr c6 phuong tiép
tuyén véi dudng
strc nén fa co:

B, do

fang = —=1r—o!| >
B, dr 0 Y
Thay M.f =Mrcos 0 vao biéu thirc rdi chiéu 1én hai
phuong: B, — ZuGM‘cose; _ pUM.sinG
4m T 0 4n T

Phuong trinh dudng strc trla:

d0 B, sin®
—=—"t= =r=R,sin’0,

dr B 2cos6 S b

trong d6 R, 12 ban kinh & mit phing xich dao,
T day tinh dugc d3 16m tir trudng doc theo dudng stic:

p, M v1+3cos* 0
B=,B+B; =22 -

T
4n R} sin® 6

sin®@

2. a)Hat chuyen dong trong tir tru(mg tinh thi dong

ning va vén tdc bao toan, chi thay d6i huéng chuyén -

dong. Phuong trinh chuyén dong co dang:
d(fxp) . ;. = (= BN e
T=erx(va):e[v(r.B)—B(v.r)]
_, 4(Txp,) , I(Fx8.)
dt - dt
Thanh phin thir nhit & vé trai vudng goe voi mat

=¢ [r.Br\? - rvrﬁ]

. phing kinh d§ nén khi chiéu 1én s& bang khéng,

Thanh phan thit ¢6 @6 16n Dy, CO phuo‘ng nam trong

mat phang kinh d§-va vudng gbc v6i T, do d6 néd lam

voi Oz mit géc —z-me. Vay hinh chiéu cta mdmen

ddng lugng 1én tryc Oz 13 rsin Bp,.
ay: d(r sin B.pq,) ='
dt '
=et[B, (v, cos0-v,sin8)-v, (B, cosd—B, sin 0)]
= ersin8(v,B, —v,B,)

Thay biéu thirc cia cam {mg tir va-vin tc vao
d ( rsin6p, )

vé phai dwoc 5
t
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VEFEY & S
— ersin o[ ILEM Sm39 98 pM 202s9\
dt 4 dt 4n T )
__dfesin GMOM\
“dtl r 4
=rsinbp, + EEln—ep'ol\/l=ccmst
r 4n
. Ldep
Thay p, =mor smea vao ta dugce:
const = mr? sin’ ed(p esln ‘g po
dt r. 4n
=sin28 m_rzd_q),,_ Ho GM\
dt 4m r )

b) Cac ducmg stre tir vudng goc v6i mit phing xich
dao nén néu ban ddu van téc hat thudc mit phang
xich dao thi luc Lorentz cling s& thudc mit phing
xich dao. Két qua 1a hat chi chuyén d6ng trong mjt

phing xich dao c6 9= g

Bit bién céu a) ¢6 dang
+”'°—Me= L, +u0_Me= const =A
® Aqr 4mr

‘Hing sb dugc x4c dinh t¥ didu kién dhu khi

r=w,A=L_ =1bp, diu + tuy thudc vio hat lao dén
¢héch Pong hay Tay.

A pMe
Bién d6i p, = T Al

Blf;l‘n tiép cén cyc tiéu cia hat duogc xac dinh béi
p? =p —p2 =0 hay p=|p,|
Néu 18y déu “-* ta bién dbi dwoc phurong trinh

1(b+ b2
2

Tuong tw v6i dﬁu “ duge r= 5 {b +,[b* -

“°_Me=0,nghiém r=

rf—br-

HoMe ]
an

_ 3 a) Bén kinh quay dwoc xéc dinh tir didu kién can

bang lyc ly tdm va lyc Lorentz:

2
B
l=eVLB::>p— pl:>m ==

eB ¢B m

b) Tt théng glri qua vong diy @ = zp’B.

Suit dién déng cam g & = np’ %= 2npE,, Ecla

cudng 46 dién trudng xoly:

¥ 2
B dt rbi tich phan ta thu duge: % = const -

Dong dién cho hat taora T= e;)—c
7

B
Mémen tir = np’T p s =const .
Zm

p sin’ & p’sin’ o,

.. 2
¢) Tir didu kién PL = = const =
B 0
. v A . 2 B[]
Tai diém guong sino, =1, suy ra sin” a, =5

Thay biéu thirc ctia B tir phén 1¢ vao ta duge
sin® 0,
J1+3cos’ 8

d) Goi s 1 toa d6 ty nhién doc theo duwdng ste tir
ds
cosd

2 _
sin“ o, =

d 4“‘
-Tacéd V’,,,:i— suyra T; = 4f 8

a2 Vi Yo

Miit khéc: cos o =~/1-sin’ o0 = /1——Sm o,

\/ V1+3cos?0 | ,
——851

n‘o
0
sin® @

- ., 2 2
Lai ¢6 ds =+f(dr)” +(rd8)

= \/(ZRO sin Bcos 0d0)” + (R0 sin’ BdB)z
=R, sin0v1+3cos> 0.d0 _
4R, "J sin* Ov1+3cos’ 0
v nfz_\/si_n" 6-sin’ o, V1+3cos’

4R, .. .
= V“ f(sina,)

Viy: 1, = do

¢) Tir céu 2¢, xac dinh:

do 1 ( A _uoeM]_ ‘A peM 1
dt  mr’\sin®@ dnr R: 4nR} |m.sin®®

Tinh g6c ma mit kinh tuyén quay dugc sau 1 chu‘kS/

chuyén ddng trugt cta tim quay tr diém guong cyc

Béc dén didm guo*ng cye Nam 1di quay tré lai.
Fdpds

a2 AtV

A= 4jd‘Pdt_

7:12

J1+3cos? 0 ‘

i(ﬁ MoeM] de
mv\R, 47R; =2 5in’ O/sin® —sin aoxﬁ+3005 0

4 (A pe . _2n
Phuong trinh Newton: -qp—L=eE, =2.@=p—l@ =— “____!-Alohﬂ‘g(smao) Vi T3 =
‘ i 2 dt bt my 4T AP
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Két luén.

Nhu vy ching ta d3 cliing nhau tim ra dwoc mét hing
s0 chuyén dong khac ctia cac trudng quen thudc ke
trén. Cac bat bién nay cho ta mét cch tiép cén khac

d giai quyét céc bai toan chuyén dong ctia chét diém

trong cAc trudmg d6. TAt nhién, dé khong phai 13 tht
c& céc bit bién kha di duy nhit cila cc trudng, con
nhiéu nhitng bit bién khac nita chira dugce dé cép
dang ché dbc gia kham pha va sir dung, Dé két thic
bai viét xin dua ra mot sb bai todn ap dung dé cac ban
luyén tap. _

VI. Bii tip ap dung.

Bai 1. Chiimg minh ring ngodi vector Laplace —
Runge — Lens, ta con c6 mot vector bét bién nita cila
trudmg hip din va truong Columb, do 1a vector #

duoc dinh nghia nhw sau: w = Gﬂ%g

Goi y: Tim mbi lién hé gitaiva 4.
Bai 2. Nim 1859, nha toan hoc va thién vin hoc ngudi
Phép 13 Urbain Le Verrier théng bao phét hién ra sy
tién déng rit cham cta diém cin nhit qu¥ dao sao
Thiy xung quanh M3t trdi ma khong thé giai thich
déy dua bfmg dinh ludt van vt hép din ctia Newton
va Iy thuyét nhifu loan cta cac vét thé khac. Sy tién
dong nay da duogc giai thich rit 16t bang thuyét tuong
d6i rong clia Einstein (vi du 4) dwa ra nim 1915, tuy
nhién ngay & trong thuyét twong dbi hep, ta ciing c6
thé\j:hu duoc sy tién ddng cha diém cén nhat. Em
bdy tim biéu thic cho dd dich chuyén thé ky cila
mdt hanh tinh ¢6 khdi lugng nghi 13 m, chuyén dong
trong trrdng hip din ciia Mit trd, chi xét trong gi6i
han cia thuyét tuong dbi hep. Biét ring néu khong
xét dén anh huéng cia thuyét trong d6i rong (bd qua
anh huémg cia d6 cong khéng thai gian) thi lirc hip
dén vAn tuan theo dinh luat hip din ctia Newton: -
F=gdh;

I"

Trong d6 G 13 hing s6 hip din con M,; m, 13 khéi

[wong nghi cia Mt trdi va hanh tinh.
Goi y: Hay xdy dung lai vector Laplace Runge Lenz
cho bai toan chuyén dong trong trueong hip din trong
thuyét twong do6i hep va lam tuong ty nhu vi du 4 ta
A qs 2 X GM, Umu >
thu duge do dich chuyén thé ki Ad=nx —r
¢

trong d6 L 1a m6 men déng Iwong clia hanh tinh (duge

bdo toan) va c 14 vin tbc 4nh séng. -
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i GIUP BAN ON THI ...

HD:m=aﬂ=m—nrad/s ® B
. V max 3 a ! X
‘ 1
. v . I
2

(tiép theo trang 15 i

PAP AN VA HUONG DAN GIAI
Cau1: PA:D

T
s1nﬁ=—;=5 BZE 60
Ap oe+l3+%=§g£ t, = %)(2—0255
Ciu 2: DA: C
HD: Tir @8 thi: A, =3A, V)00 = 3Va0e
o Vi - OB O g

Vime O, @

.
mloalA 1 M A,
m,miA, m, oA,

s+ E
Theo d&; tme = 11" 1 =27

Zmax. -
Ciu3d: DA A .
HD: Vi hai dao dong ciing pha ctng tin s6:
W W, A

2'9
W, W, A2

Tai thoi diém daw: W, = W, + W, =W, +9W,, = 2,88)
=W, :% =0,32J.

Tai thoi diém dang xét:

W, = V;rﬂ =0,01=> W,, = W, -W, =0,31]

Ciu 4: DPA:B

HD: Goi Al,12d6 bién dang ctia 16 xo tai vj tri cAn bing,

(4 fv) =(4_HA%)Z+(6£V)

taco: A’ = (2 Aﬂn) A

AZ
SRy L YD LS B
50
Tir (4—Aﬂo)2+(6i§:) =(6—Aﬂn)z+(3\f:,)
v_z_IO—QZAiG @)
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M dén N:

- At I3
VAT LY & TUGITRE S — : l
T (1) va (2): Ciu 6: pa- A s
: 2
Afly =1,4cm; A = 8,0225¢cm; HD: D6 léch pha guranaN Ap=2m x=?n ;
= }Kz=10ﬁrad/s B e :>oc=Acp—g=E:>AN=AMsir_10t=3rnm
Nyt
Lo xo dan khi vét di tir N

§=2.1,4+2.8,0225 = 18.845¢m

cosa = = 0. =arcos

8,0225

LA 5B o66s
8,0225 ®

8,0225

= Ap =2 —2arcos

:>v=%:142,77cm/s

Ciu5:pa: C

HD Ta thiy trén nira duong thang thang ké tr A va
vudng goc véi AB ¢6 4 diém theo the tw M, N, P, Q
dao ddng véi bién d
cuc dai, nén trén AB
co 9 diém dao dong
véi bién d6 cwe dai:
“4<k<(d,-d=kN)
CycdaitaiM,N,P,Q
ung voik=1;2;3; 4
bitAB=a

Tai C trén Ax 1a diém dao dong véi bién 46 cyc dai:

2

CB-CA=I)\(1); CB’ -CA” =4’ :>CB_+CA=%(2)

ROy 2R Ow

2
_k,
2. 2

T (1) va (2) suy ra: CA=

Tai M: u'ng voi k* 1: MA= _l% =0,51(3);

"2

Tai N: tmg v6ik =2: NA :z—x—h (4)

2

Tai P: img v6i k = 3; PA:E—k_l,sx (5);

2

Tai Q: tmg v6ik = 4: QA ;2—;;2% (6)

C a2

Liy(3)-(4): MN = MA-NA =:7+0,5x =22,25(7)

Liy (3) - (4)
NP=NA--PA=

a2

NP=NA-PA=——+0,54(8)
125 -

121r_v

Tai thoi didm t: M va N @61 ximg nthau qua truc v;

B=22_ T Gnp=_1n
2 3 a’Nmax

= 8y = Ay SN = (27F)’ A sinf = 6000+/3mm / s*
Ciu7: pa-D
HD: Pit OM =R; MN = a, ta c6

QP (R+2J 32 (1)

2 : 2
L, -L, =101g[§—NJ =101g(R;3] =10
M

L~

R+al o
= = =10=>a=216R(2)

Tiv (1) va (2):
OP=R.\/7,83 = o

L,=L, +20lg—=4],1dB
P M R
P

Ciu8: ppa- C
HD: Tai thoi diém t:
u=Uy&vitriM

2 1
Tai thoi diem t + ——s:
aithoi diém t+ —

Ap= At =100m.—— = thiu 6N, i85 P
- 600 6

Viy ([)=—§::>PME = Ulcos—RI* =120W

Cau9:pa- A )
HD:T LCe’ =2= Z, =27, = 7,0 = Z,,

Khi khéa k mé: Cong suét tidu thy
o U'R+1) o UR=+1)
! Reare(Z, =7 ) Rear) 47l

2
Liy (7) - (8); aT = 8lem;h = dem = QA =2.125¢cm
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, U
Khi R=0: By, =m
Khi khéa k dong:
Cbng sudt tiéu thy
‘ U’R U?
Pz = 2 2 = Zz
R°+Z,; R4 Lo
R
2
P IDZJme khl R - Z leax :_g—
27,
2
Khi R = 20Q; Py =00
_ 400+ 72
L P 3 P 3
Theo d6 thitacd: =% == yy BB = -
) PZmax 5 PZmax . 5 =
2007
Py _ 400+ij-. _ 407, _ E
P, U’ 400+22 5
27,
1 A 20
= 32" = 200Z;+ 1200 =0 =Zp =70 < 200
loai; Zc = 60€; Diro. S "'Z'ZZCZ _3
P2max‘/ r +ZC 5 .
=101Z, = 31’ + 37,7 = 3r* — 600r + 10800 = 0
13004240 :
=r= 30—03——0 =1=20Q va = 18002
. . 40U°
Khl‘f" = h= 20Q tathdy Pp,= 20 1 60E >

U’R  20U°

R*+Z.  20%+60°

Pogao =
Ma theo db thi Fzy0 < Popop nén ta loai trrong hop
r = 5= 20Q. Viy chondap an A: r=180Q
Ciuld: pA- B -

HD: Khi €= C) thi @y =9~

. . T T
Khi C=Cythi ¢ =0, +———
3 2
Khi C = CO thiP= O’SPmax
U2 ) R - 12
3?605 Quio = 09571'\-_3 Pusio =
Oy T Pus 'n:
DO ufil u/i2 = -
Posio = 5 ¢, 12
Ciull: paA- A

HD: Goi Uj dién ap truée khi tai, Uy, dién ép noi tiéu
thy, R dién tré dirong dy tai. P 1a cdng suat tiéu thy

$O 156 THANG 8 - 2016

1' ; ' P
TacolindauU, = Uy + AU, =

T e T T N DI I vﬁm N&mm’

+ LR = 1,2375U,,;

1

Céng sut hao phi AR = IR

Linsaw: U, = U, + AU, =13 + LR =I£+ LR ;

2 Z

Céng suat hao phi AR = I,°R

" Do AR, = 100AP, =1, = 10I, =

0, =2 LR =1 Ly
1, 10
P ' 10P I
Us—+IR{(DvaU =—%+ LR (2
N M R 10 )

1 . 1
Nhan (1) véi 10 trir i (2) :

99 99

1oy, - u,= 10IR = U, = 10U _TGIR :

= 10x1,237507,, — 9,9AU1
= (12,375 — 9,9x0,2375) U,, =10,02375U,
U, = 10,02375U,;U, = 1,2375U,,

N, U, 10,02375 _ |

N U 123715
Ciul2: pA-B

HD: f=np =n,p, =n, =il 7,5p, ; Do:
Pa.
128n,=7,5p, £18=n, =15=f =n,p, =60Hz

Ciul3:pa: A

HD: Vi tia t6i vudng géc véi tia khtic xa:

i+1,=90" =1, =90"-i=37" =1 =1, -0,5=36,5"
sini '

=>n, =—
sinn,

Ciul4:pa: C
HD: d =PO= MO>0.d'=

=1,343

OP' < { vianh do:

k=-3 A 10 g
d"A s _
Miatkhae 1+l olo g L5 5o
AT 2

Khi P dao dong doc theo truc chinh véi bién d¢

2,5cm. Qu¥ dao dao dong cia P 13 Scm véi
d._=75 - 2 5=5m=a _ Yt —o_ — _7 5cm

min min

min

Do = 7,5 + 2,5 = 10'cm-:>d;m_=%h=~30°m

Chidu dai quy dao dao ddng cua P’ d(_)C‘ theo truc
chinh la: 30 em — 7,5em = 22,5 cm '
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Bién 46 dao djng cta P’ doc theo truc cthhA '=11,25cm

Chu ky dao dng ctaPva P’ la T = ? ={,2s.

Do d6 P’ ¢é tbe d0 trung binh trong khodng thai gian.

4A"
t=T=0,2s lévtb:T:

;Z= 225 cm/s = 2,25 m/s.

Ciuls:bA: C : _
HD: i =&9=1mm; i:M;
a

]

a
2= MPTAD) 2(D- AD)=D+AD = D =3AD
a
D32
3=MD+3AD): 3. ZK—D—210—2mm
a a a
Ciu16:DA: B
HD: (k+1)h,, = kh > (k+1)380 = ki = 2= 380+3kﬁ
" 380

380 = 380+T< 750 =
k=2:>Ax=(k+l)7L“¢=4,56mm
a

Caul7:DA: D

- HD:Vitrivantring:k A, =k,A, =k,A, = 4k, = 5k, = 6k,

BSCNN(4,5,6) = 60 = k, =15:k, =12;k, =10

k 5 10
Xétll,lz:—lzh:—»:-ﬂﬂ coZvantrung
k, % 4 8
Ak, ot (3 6 912 s 4 van trimg
L x 2 4 6 8
Xét iz =P8 o6 1 van tring
k, A, S ,

$6 van don sic can tim:
n=kithyth-3-22-42-12=20

Ciu18:DA: A

.

- Cin19:PA: D
'HD: 86 phan tng dé chuyén héa hét He: n = 3 m

N

A
He

Théi gian chuyén hoa hét He:
E_nAE _ mN,AE
P P P34,

Cin20: DA: B

HD: K, +AE=2K, =
Ky +AE 1,6+17,4

t= =160,5 triéu nim

GIUP BAN ON TAP (1iép theo trang 16)

HUONG DAN GIAI
VATLY 10
Bai 1: a) Tt dd thi viét dwoc phwong trinh van tde

4
cua con méo: v, =8—§t (cm/s)
, 16 -
Tacd: t=4s; —>v:?cm/s; t=17s.

4 .
—v= —Ecm /s (loc nay con méo dd chuyén dong
theo huéng nguoc véi hudng chuyén dong ban déu)
b) Tir phurong trinh véan tde, co:

v, =8 cm/s;az—% cm/ st

Phuong trinh chuyén ddng clia con méo:
x=x,+v,i +lat2 = 8r—£t2 (cm)
2 3

Néu coi chidu chuyén dong ban diu ctia meo 1a chidu
duong, tir dd thi nhan thé.y, con meéo chuyén dong
theo chidu dwong trong 6s sau d6 dbi chidu chuyén
dong. Quéng duong meéo da di chia lam 2 giai doan:

S, =x,—x,=24cem; §

2
=|x7 —x6|=§cm

Quﬁngdubng méo d4 di sau 7s chuyén déng:
74

§=5+5 :24+£=—cm
' ‘ 3 3

Bai 2: a) Chon chidu dwong 13 chiéu chuyén dong
ctia hai tiu, gbc toa do 13 vi trf cha tdu chd khich lac
bét dau phanh va gbc thoi gian 14 lac tau cho khach
bét dau phanh lai.
Phuong trinh chuyén dong coa hal tau:
x, =25¢t—0,05¢°
X, =200+15¢
Gia sir hai tdu va cham vé6i nhau, khi d6: xx = x;; (*)
— 25¢-0,05¢* =200+15¢ — 0,05¢” —10¢ +200=0
{ =22 545
_>
t=177,46s
Viphuong trinh (*) ¢6 nghiém nén hai tau s& va cham véi
nhau sau 22,54s ké tir khi tau ché khach bat d4u phanh
Vi tri hai tau va cham nhau cach vi tri téu' ché khach

K,=—"% = — =9,5MeV
2 2

24
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b) Gia tbe cia tau ché khach c6 30 16n 1a a, tir phu’orng

trinh (*) — %at ~10¢+200 = 0

D4 hai tau khong xdy ra va cham, phwong trinh trén

vOnghiém: A’ =25-100a<0—>a>0,25m/ s

Viy dé hai tau khong va cham véi nhau thi tau ché
khach phai phanh lai véi gia tc - 0,25m/s?

Bai 3: Gia slr qua tring duge tha khi ngudi ban cach
toa nha khoing L
Phuong trinh chuyén dong ctia nguoi ban va qua

L N 1 .
tring 14n lugt 1a: x = L - ve v y=H—5gt

Dé qué trimg roi tring diu nguoi ban, thix=0;y = 1,8m

_\/2(H—y)_\/2(46—1,8)
g : 9,8

Viay khodng cach L: L=x+vt=0+1,23=36m

= 35

Biii 4: Toc 46 dai t6i da ma phan déu phl hanh gia
dat duge:

v=@wR= ( =+/aR = -\/1259888 =32.9m/s

Gia tbc cia phin ddw: 2, =12,5.g= 122_,5111/8

Gia téc ctia. phin chén:

azza)'.Rz‘——(R 2)=94, 78m/s

= Aa=a,—a,=27,72m/s

Chu ki quay: T = 7 _ 2;rr‘/E =169s
. @ a

. . 60 . .
S6 vong quay trong mdt phat: 7 = == 35,5 (vong/phut)

Bai 5: T hinh v&, ta cé:

O'F = OH vt L OF = OK _ wt
sina sing’ sing  singa

s& 156 THANG 8 - 2016

00’ = \/ O'E* +O'F* L 20'E.0'F cosa

THe d6 chuyén déng cﬁa giao diém cna hai dwong

thang la: v, = OTO =
. sine

\/vl + v2 + 2v»,co8a

VATLY 11
Bai 1: a) Cdc dudng sirc dién truomg xudt phat tir
dién tich dwong va di vao dién tich &m. Do d6, dién

tich & gilta mang diu &m, 2 dign tich con lai mang

déu duong. )

b) Puong nhién nhiing diém & rit xa cdc dién tich ¢6
dién trudng bang 0. V6i nhitng diém & gin cic dién
tich, céc dudng sirc dién cang thua thi cwdng 46 dién
trudng cang nhé. D& théy hai diém M va N c6 mat @6
dudmg sirc dién nhé nhét va 13 2 diém 6 cudng df
dién trudmg cye tidu,

Bai 2: a) S& proton trong m3i hop
m 107

N=Tt= = 20,610* (hat
m,  1,67.107 (hat)

.
Pién tich mdi hop
g=Ne=0,6.10%1,6.10"° =10°C
Eye twong tac dién gura hai hip
_9.10% (105)
(3,8.108)

=700 N

Luc hép din cta Trai Dét va Mit Tring thc dung lén
mdi hép nhd hon mg—10'3 10=0,01~ ; 15 rang 1a

lwc nay rit nhé so véi lyc - twong tac dién gura hai hép

nén ta cé thé b qua. D& mdi hop cén bing thi hyc

cing ddy cn bing véi lyc dién nén lyc cing cia soi
day la T'=700N.

b) Luc hép din giita hai hop
6,67.10"4 (107 )2
- (3,8.108)2

=0,5.10%N |

W
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RS rang 13 twong tic hap dan nho hon nhiéu so véi
tirong tac finh dién.

Bai 3: a) Goi £, va E, I
cudng do dién tredng do
q va Q giy ra tai P, khi
46 E=E +E, Huéng
ctia £ va E d4 x4c dinh
nhi hinh v& T d6 ta
thdy E, phai huéng v&
phia Q, tic 1a @ mang
dién 4m. M3t khac, tam
giac tao bdi 3 vecto ¢
E=E +E, 1a tam gidc
cinnén F, =E, > Q=—¢g
b) Néu dién tich bén du6i 13 dién tich 4m thi E"] cd
huéng nguge lai, E, phai cd phuong di qua Q. Khi dé,
v&i mei d6 16n cia Ez, téng & = E + E khéng thé cé
phuong nhur d2 bai di cho (ban doo tw v& hinh voi 2
kha néng clia E2 : hwdng vé phia Q hodic ra xa Q; sau
dé vE E=E +E).

Bai 4: a) Xet he truc toa d¢ nhu hinh v&, Electron
ohuyen dong gxong nhu vit bj ném ngang v&i gia the

theo phwrong v: a,= ; )

nNY o

‘ - e €
[ I X

Y Y Y i Y p

&

Pbuong trinh chuyén déng theo cic phwong; Ox:

2

SN 1
x = vt va Oy: y=—2—ayt

Khi electron vira ra khéi dién trudng thi

vt =2.107

1 —a, _6410‘3m/s
Eat _0510-2

Thay vao (1) tinh dugc E = 364V/m
b) Néu thay electron thanh proton thi gia tbc theo

—He 34910 m/ s

m.

phuong y cia proton 13 a, =

Phuong trmh ohuyen dong theo ha1 phuong

Ox:x=vy
Oy:y=—2‘ayt2

Diéu kién dé proton di ra khoi dién truomg 1a

x=210% L
¥ <0,5.107

2.107 = vy _ 3
_ {t—l,ZS._lO {s) (thoa min)

_)
0,5.107 > %|ay|t2 0,5.10%22,73.10°¢

Nhu viy, proton sé& thoat ra khoi dién trudng ma '

khoéng va vio ban kim loai. Tai thdi didm do,
v, =at=-0,4410m/s . Van tbc cia proton la
v= V2 + V; ~ v, nghia 12 van tdc ciia proton c6 thé
coi nhur khéng d6i ca vé hudng va do 16m.

¢) Qu¥ dao cta electron va proton 1éch v& 2 huéng
khic nhau, do ching mang dién tich trdi dau. B6

cong quy dao cua electron 16n hon 6 cong quy dao
clia proton rat nhidu (quy dao coa proton ¢é thé coi 1a

: thang), do. khéi long cta proton 16n hon khéi hrong

électron gin 2000 1an.

d) Trong lyc tac dung [én proton va electron 12 g
va m g nho hon nhidu lin so véi lue dién trudmg tic
dung 1én ching nén ta c6 thé bo qua.

Bai 5: a) So d6 b ty va dién tich c4c ban nhw hinh v&

Bl+y -4
a ' b
11
b) Pién dung ciia bd
C=C+C,=2-25__2410°F
Azkd

. 'A/,I \Q\'A’

F

26
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PHUONG PHAP MOI CHUYEN
DIEN THANH ANH SANG

Nguyén Xuén Chinh
D4 c6 nhiéu cach chuyén dién thanh 4nh séng. G béng
dén dién, phat minh ciia Thomas Edison hon mot thé
ky nay, dong dién chay qua s¢i téc bing vonfram,
sgi toc nong 1én phét ra 4nh sang. G bong dén tuyp
(d¢n huynh quang), hidu dién thé giita hai cuc gy ra
sy phong dién phat ra tia it ngoai, tia tir ngoai kich
thich cht huynh quang phat sing. O dén LED, dong
dién qua tlep xiic p-n cua hai loai ban din lam cho
dién tir va 15 trdng tai hop phét ra 4nh sang. Xua nay
dé chuyén dién thanh 4nh séng chi c¢6 ba céch noi
trén. Thang 6 ndim 2016 t& Nature Communications
s6 7 cong bd bai bio cb tén 1a Efficient plasmonic
emission by the quantum Cherenkov effect from
hot carriers in graphene (Phat xa plasmon c6 hiéu
qud nhd higu ng hrgng tir Cherenkov tir cac hat
tai nong & graphen). Cac tac gid bai bao 13 hai gido
sw vit Iy MIT 14 Marin Soljachich va John Joanno
Poulos cling v6i nghién ctru sau tién si Ido Kaminer
va6 nguou khac & Croatia, Israel va Singapore. D¢ d&
hiéu va thiy dugc ¥ nghia cia cong trinh nay, ngudi
ta thudng goi ddy la phwong phip méi chuyon dién
thanh anh séng v ding nhung higu tmg d4 biét nhur
séng xung kich tao ra tiéng nd & may bay phan lyc,
biic xa Cherenkov & c4c hat chuyén dong nhanh trong
16 phén Gng d& lién hé giai thich hién twong. Céc céch
giéi thich déu dya trén m6 hinh & hinh v& 1.

Hinh 1. Phat ra dnh sdng tir ld graphen

Lé graphen gom céc nguyén tir C nam & dink mang
bwdi luc gide. Cho dong dién (dong cdc hqt tdi nong
— hot carrzer) chay nkank theo bé mdt cia graphen
(miii tén tmng Khi toc d dién tir vdo c& bing toc
dé dnh sdng, cé thé tao ra biing né dnh sing & ld
graphen, & hinh veé goi li graphen phdt xa plasmon.

Hinh v& 1 v& 14 graphen gbm cic nguyén tir cachon

'sip xép déu diin & dinh ciia c4c hinh Iuc gide, d6 1 tinh
- thé hai-chiéu (2D) ciia cacbon. Khi 4nh sang chiéu vio

graphen, do cAu tric ddc biét chi c6 mdt 16p nguyén tir
cla graphen nén chuyén déng cia dién tir trén 46 rat
khac thudng, 1am cho tdc do clia anh sang c6 thé giam
dén hang trim 14n so voi the d0 4nh séng binh thudng.
Mit khac khi cho dong dién chay doc theo 14 graphen,
toc @6 dién tir co thé ting 1én rAt nhanh, 1&n dén o
mot triéu mét trong mdt gidy, nghia 14 vao ¢& 1/300
téc d6 anh sing trong chan khéng (¢ = 300.000km/s
= 3.10%n/s). Nhu vdy c6 hién tugng tbc do d1en tir
& bé mit graphen ¢6 thé bing hodic 1on hon tbe dd
&nh sang truyén trén méit graphen. Nhu vay trong méi
truomg 14 graphen, tbc d6 dién tir c6 thé vurgt qua gidi
han té¢ d6 anh séng trong mdi tnromg do.

Ta van thuong thdy khi may bay phan Iyc. cét canh
bay cao, dén mdt lac nio d6 ta nghe t1eng né 161 trong
khong trung thudng goi 14 tiéng nd siéu thanh. Nguyén
nhéin [3 khi mot vét thé nhue may bay di chuyén trong
khong khi, nhitg va ddp cta khong khi vao vét thé
tao ra rung ddng cia cac phén ti khéng khi. Nhitng
rung dong nay lan truyen trong khong khi & dang séng
4m thanh véi tée do truyen song am thanh (c& 330
m/s). Néu vt thé chuyén dong nhanh dn nhung vin
chim hon téc d¢ 4m thanh, khoang cach giita cAc mit
song ngay treéc miii vat thé tré nén nho di (do vét thé
duol theo mat song). Cac mit song ing voi ving ap
suat cao dén s& bj nén gén véi nhau khi tée a6 vt thé
ting 1én. Dén khi the d6 vét thé ding bang téc do 4m
thanh céc mat song bi nen chat tai mot diém & ngay
mili vat thé. Dlern ¢ miii vat thé, noi céc mat song bi
ép lai c6 &p sufit rt 16n. Céc hat khong khi va dap

“vao miii bi don nén lai khéng kip gidi toa hét ra méi .

tryong xung quanh do tbe d lan truyen clia song ap
sudt bing dung Vo tbe d6 di chuyen ciia vat thé. Két
qua 1 ap sudt tiép tuc tang 1én dén gia trj rit l6n. Ap
suat cyc 16m nay lan truyén ra L Xung quanh & dang song
sdc hay 1a séng xung kich. Téc 8 vét thé khi bang tbe
d6 4m thanh gay ra séng xung kich hay tiéng nd 1a vao
¢& 330m/s hay 1200km/h.
Co thé mugn hinh nh tiéng nd do _song xung kich
s1nh ra khi vit the (may bay) chuyén déng véi van
the bang vin téc Am thanh vao trudng hop dién tir
chuyén dong bang vén tde anh sang trong la graphen.
Thay cho tleng nd sy bing nd ctia 4m thanh & day co
sy bung no cta dnh sang khi dién tir chuyén dong xp
xi bing tbc d6 4nh sang trong mdi trudng 14 graphen.
Birc xa Cherenkov 1a birc xa dién ttr phat ra khi mot
hat mang dién tich (nhu dién tir) bay qua mot méi
trudng dién méi véi vén tée 16n hon vén téc pha cta
4nh sang trong méi tnrdmg do.

(Xem tiép trang bia 4) &




